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COMMISSIONER FOR PATENTS 
ALEXANDRIA, VIRGINIA 22313 

RE: Application Serial No.: 09/986,004 

Applicants: Takuji MATSUMOTO, et al. 
Filing Date: November 7, 2001 

For: SEMICONDUCTOR DEVICE AND METHOD OF 

MANUFACTURING THE SAME 
Group Art Unit: 2826 
Examiner: Sefer, Ahmed N 
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ATTORNEYS AT LAW 

Gregory J. Maier 
(703)413-3000 
gmaier@oblon.com 

Surinder Sachar 
(703)413-3000 
SSACHAR@OBLON.COM 

Katherine D. Pauley 

(703)413-3000 
KPAULEY@OBLON.COM 



SIR: 

Attached hereto for filing are the following papers: 
PETITION UNDER 37 C.F.R. § 1.181, COPIES OF PREVIOUSLY FILED INFORMATION 

DISCLOSURE STATEMENTS (INCLUDING DATE STAMPED FILING RECEIPT, IDS 
TRANSMITTAL AND PTO FORM 1449) DATED JANUARY 15, 2004 AND APRIL 19, 2004 

Our check in the amount of $0.00 is attached covering any required fees. In the event any 
variance exists between the amount enclosed and the Patent Office charges for filing the above-noted 
documents, including any fees required under 37 C.F.R 1.136 for any necessary Extension of Time to 
make the filing of the attached documents timely, please charge or credit the difference to our Deposit 
Account No. 15-0030. Further, if these papers are not considered timely filed, then a petition is hereby 
made under 37 C.F.R. 1.136 for the necessary extension of time. A duplicate copy of this sheet is 
enclosed. 



Customer Number 

22850 

(703)413-3000 (phone) 
(703)413-2220 (fax) 

l:\ATTY\KDP\2VS\215544US\215544US PTO CVR LTR.DOC 



Respectfully submitted, 

OBLON, SPIVAK, McCLELLAND, 
MAIER & NEUSTADT, P.C. 
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Surinder Sachar 
Registration No. 34,423 



Katherine D. Pauley 
Registration No. 50,607 



1940 DUKE STREET ALEXANDRIA, VIRGINIA 22314 U.S.A. 
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DOCKET NO: 215544US2 



EN THE UNITED STATES PATENT & TRADEMARK OFFICE 

APPLICATION OF 
TAKUJI MATSUMOTO, ET AL. 



SERIAL NO: 09/986,004 

FILED: NOVEMBER 7, 2001 

FOR: SEMICONDUCTOR DEVICE AND 
METHOD OF MANUFACTURING THE 
SAME 



: EXAMINER: SEFER, AHMED N 



GROUP ART UNIT: 2826 



PETITION UNDER 37 C.F.R. § 1.181 



COMMISSIONER FOR PATENTS 
ALEXANDRIA, VIRGINIA 22313 

SIR: 



Applicants herein petition the Commissioner to invoke his supervisory authority to 
require the examiner to consider the references cited in the Information Disclosure 
Statements filed on January 15, 2004 and April 19, 2004. 

The Information Disclosure Statements in conformity with the requirements of 37 
C.F.R. § 1.97-1.98 were filed on January 15, 2004 and April 19, 2004. Copies of both 
Information Disclosure Statements as previously filed are enclosed herewith. The above- 
referenced application has now been allowed. The references in the Information Disclosure 
Statements were never acknowledged or made of record by the examiner. 

Although Applicants do not believe that any fee is required for the present petition, 



Application No. 09/986,004 
Petition Under 37 C.F.R. § 1.181 



any required fee should be charged the undersigned attorneys account no. 15-0030. 



Respectfully submitted, 
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22850 

Tel: (703)413-3000 
Fax: (703)413 -2220 
(OSMMN 08/03) 
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OSMM&N File No. 215544US2 By: MJS/hc 

Serial No. 09/986.004 

In the matter of the Application of: Takuii MATSUMOTQ. et al. 
For: SEMICONDUCTOR DEVICE AND METHOD OF MANUFACTURING THE 
SAME 

Due Date: 01-26-04 

The following has been received in the U.S. Patent Office on the date stamped hereon: 

■ Dep. Acct. Order Form 

■ Information Disclosure Statement ■ PTO-1449 

■ Cited References (A) 
M KOREAN Office Action 



Docket No. 2 '^^^^^ 

INTmUNITED STATES PATENT AND TRADEMARK OFFICE 

IN RE APPLICATION OF: Takuji MATSUMOTO, et al. 

SERIAL NO: 09/986,004 GAU: 2826 

FILED: November 7, 2001 EXAMINER: AHMED N.SEFER 

RCE FILED: September 23, 2003 

FOR: SEMICONDUCTOR DEVICE AND METHOD OF MANUFACTURING THE SAME 

INFORMATION DISCLOSURE STATEMENT UNDER 37 CFR 1.97 

COMMISSIONER FOR PATENTS 
ALEXANDRIA, VIRGINIA 22313 

SIR: 

Applicant(s) wish to disclose the following information. 
REFERENCES 

■ The applicant(s) wish to make of record the references cited in the attached Korean Office Action listed on the 
attached form PTO-1449. Copies of the listed references are attached, where required, as are either statements of 
relevancy or any readily available English translations of pertinent portions of any non-English language 
references. 

□ A check or credit card payment form is attached in the amount required under 37 CFR § 1 . 17(p). 
RELATED CASES 

□ Attached is a list of applicant's pending application(s) or issued patent(s) which may be related to the present 
application. A copy of the patent(s), together with a copy of the claims and drawings of the pending apphcarion(s) 
is attached along with PTO 1449. 

□ A check or credit card payment form is attached in the amount required under 37 CFR § 1 . 17(p). 

CERTIFICATION 

□ Each item of information contained in this information disclosure statement was first cited in any communication 
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of 
this statement. 

□ No item of information contained in this information disclosure statement was cited in a communication from a 
foreign patent office in a counterpart foreign application or, to the knowledge of the undersigned, having made 
reasonable inquiry, was known to any individual designated in 37 CFR § 1.56(c) more than three months prior to 
the filing of this statement. 

DEPOSIT ACCOUNT 

■ Please charge any additional fees for the papers being filed herewith and for which no check or credit card 
payment is enclosed herewith, or credit any overpayment to deposit account number 15-0030 . A duplicate copy of 
this sheet is enclosed. 

Respectfully submitted, 

OBLON, SPIVAK, McCLELLAND, 
MAIER & NEUSTADT, P.C 




Marvin J. Spivak 
Registration No. 24,9 1 3 
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223 : H^i^ gg 

Q21, 022 : OI^SH ll^f MgHJI^EI 
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S ■ WSS SOI bkejo g»Ofl 20ID. 

£ 10201 EAItt OKI- BOI, £EI5 OHS i!fl^(2) a SOI(Si I icon On lreulator)#££ 01? 

£ 10201 SJ01AI, S3 tf»SK32)M. Q}EW OS sa^Aas-a ^ tfEISIfe lS«2| NMOS 

51 UBLH2 S!D. 

ttl-EMd, SOI 72£ CMOS M?HX|^EiM WSSfe 3^W£, DIAfl 3I#S IgEI 

ass i§*s u *t^Kf ^s-fa^r™ » B 

B shsE SBgSPI 01*013 315 S2h2| £2^ SOI 

?H2i i» ges a fe^i sa 33 a- sskm ^seich sd. 

s ^SM [0/5 ff£H §-*ID)l StCHAI, 431 m^Si 4Xh*!4 g^S, 3311 iXhgBJ All « 

gg2| 3311 4A> «g geSlF 4-71 a^oj ^ *j g g «- stg go^Q! oj S|| ^ Mg 

g ITSCHI IDS gxiofl SiCHAJ, 431 SOIsS M\ S! H2 ¥tf SOISm S*mi2, 4"3| 7$\ 

**S0I*2| ei ^Dllfe 431 HI 2 S0lg2] 5* =DIHQ£ wo t^EIDl, 431 *^2| mi ±» «g 
4"3I Sll ¥^ SOISWI «g£ia, 431 *^2| SI2 ±A> *!S S^g 4,^1 35)12 SO IS CHI 

SD. 

g VSH [OS SxlOil 2CHAI. 4^1 ^£1 ±W S^S, ig£J g«Bf 

4^1 ig£| SIS 0I2JSJ Lh^ SI eg 47J«g gejg 4^1 ^g£J £lSg iXF «S gsjilf 

s ill sb 8S\«%sag-*ia%^%w^ kSSif ««A?yp»i 

s Bfgoi me Hfsa gxioii sichai, 431 e.^^ g^^ MEi^ae g^§ 5*^d. 

= VSOI IUE &£M SxICHI aCHAd. 431 §9 g^s otcjmOI 471 DHS y§ 
212}f 5t!tfD. 

S BfSOl [[fE §EU S»OB aOiA-i, 471 ^9 g^^ sjoiE ^9(H fi«B ¥M agaf2|. 331 
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0121 SI g«CHI fiflEIH, SSBOI £71 *S BSSfHQ flSgftSfC StKlO. 

S ITSCHI [DS y'Eill SAW 2JCHA1, £71 gEI gej£ *$2| ±» =£1 gejM StfsUL £71 
J^f^XHg^gJ^gOlE 1JH2J gej£ ^§£J SS^2S 7I££| 5 5 Oil CHoU 71°| 

ftfffc^JFtfAiV&li ^aHi"*- s " Blil S9sa SS!SMI •« aa - «* 

IdPfc^JTa^MffiJi |?l#gcP=' s " sass ^ss,0, SSEm - s " 

SJSB! m mi ^"^kf^niSi^! ™* m2 » *» - s se!£l SSM 

B BfSM WE: BKEH SxlOil SI0U1, £71 i» gEI gs| £ S|0|E guoj goj^ g ? , soi*f ff 

g*j a^i §3 g«2h £71 i^g gEI ge<0| 3^5(01 * J £EI= <W gEI StltJQ. 

B BfSOl ED-S gxlOfl SlOUi, £71 «g gEI ge<°l fe'Bg fig S10I Stt*PI SgaQ. 

B B3H M »sa 3*101 SiCH/d, £71 ±» gEI gejs soigg &a s«g 

HgB| NMOS MEHXI^EI *|g gSj]* £71 PMOS MHXIiH §£ g^2f£J 2*1 Elf gSjOfl fifi 

B SfSOfl IDC 3*M 2101 A|, £71 ±W gEI gej£ soigg &g §3 g«g 5 

m^^sfsaii 




1 si igmraras 

lof^^a S &s SEI s " °° ?H±S £7i nmos m?hxi^ ^'gajsT^eTi 
b ^goii □« essi saw sichai, £7i ±k gEi gs?£ £?i soise sew sa is ge;# s 

ajs&siRi is je s - s " *" Ba 351 - s " is asisis 105 

Sh^ST stf§hD1 ' ^ ^- s " * ^ ^- aa ap s^^ 1 =° 2 - EI - gg s^e Q 

B BTSOI [OB S«M SiOIAI, £71 ^g gEI g^0|IA1°l ge<s qi a WJ2 ^g y E 

i^acSE tfEa m ^ m feEM 312 " g S ^ £J 

71 ?B S^g MSiofc £71 ffSM g^2J S£ g^# i^D. 

B BfStHI COS SKEH g«M £71 ^^°l iXh «g g«3 M DS MajXI^EI «g g«g 5*^ 
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a grsn cas saw sichai, geis mi £a«2i hos shki±ei 

A|2| #71 gej£] g£g EI3SQ, SOI#£J XSOIAjSI 20|?f flSSD. 

IS! if^'off" ^ Ea S " £J § = s ° £g si 2 s^sj g^s ^£ 

Zflll 5hH HQ. 

a ^uma. &7\ sa eei g^s ei&js^ «s ge<Ej otamoi 

S BT30I [DS ffEM S*W 2JCHAI, ^4=£J itt *<g ge|£ mos MSHXI^EI Sg g«t 5«f 

esson n» 3x101 sioiAi, ^sa g«£ mi 52*21 ge?g s*>6KQ. g?\ ^xfsi 
e vsn me essi sxitw sichai, ±x\ti2 gei£ §c Maxima «s gs?s st? 

= *g ^S^5pjra_. BE»-SS!S 301E 17H2J i» 3 2; Oil SSfOt S^i,' 

liaise. 1?! & uufv&w® sssipms^m ssmp 

111 i!*f 'JP'f f^S. f s ll% S¥A s lfi ! -2 , lk l ^i,f;ai ,2 g | 
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ig°J §S S^g SHI JEtmD. 

a WSOII HfS &£» 2X|H| THIS SSS, (a) »E» DHU IS* S S0ls°£ Ol^OfXI^ SOI 

xii e?iig ^uism, -fe^i M2 m&n mo\°i sois°i g^oi i» *<s 

§2301 £12, 2J\ m^2i M2 MgiiXie W MB* 21- H|&« M?Sx|g SmmO\, 4^1 W 

S CMOS LiyWIiSI = B3II2L (b) £7\ 2W HIOIEKHI 3I£*KH HI 3! M2 MOS M?h 

XI±E12J S2ig ggSh= SJISI, (c) £3>l DIOIEKHI 2JCHAI2I g3| 1 ge<£i £|~ g 

^S|2i-(31)tHI 2|*B SEISD. 3EII2, NNOS MgHXI^El M0I1 *EJ«fe #1121(31)21 5 Is (HI pS 
°l S gej (ii)0| tJgSLIIQ, PMOS E|HXI>;E1 AK)IM SEI*fe tfS 1^(31 )2| tWHI ig°| 1 

SSI (12)01 ttSHU, NMOSMgHXI^EI, PMOS ea^H AHDIS tf5l*lS £J»aK31)2| fttftU pS 
£J S "21(11: NMOS M?HXI±E1 = ) » n£S| S 33(12: PMOS M?!!XliE1= )0I «SSQ. £, 1 

SG I #(3) SSS«4)£S SH 2D. 

6!A| t^EH in 201AL tfSWODM CQEFAI ^JHXI^Ei^^Ei 1&?|2| MOS e 25173 a 
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Ei£, SO IS (3) SQil g£EI= =ae! 33(5), 4^ 9^(6) a 83(7). ay *S« gej(?) 

m\ ^asKB), nam ^^(8) m\ hois 2=(9)£g ^ssq. e*l 

ggh ~2°J(4) Aft|| HH£!g(22)£, #ZJ S3Sf(4) gOil g!^M(21)B gfl E3l°i 

g<*(5) 2£ ^ S^(6)2F 37|S!££ S^SQ. 

E*h E 2 a E 3011 £AI^ fclKF SOL S0I*(3) g2J 9 S«(ll) AKHOi! SCI g<*(10)OI SgEIH, 
SP 33(10)^ °!SmS S 33(11)011 SoLQ 2D. 3EIH, iS° h (4) #0)1 HH2#(25) 
SSStf4) SOil gxIE! MP 3^^(23)1 ItH SP (10)Hh S^SD. E*L 

BZ! g2Sf(4) #011 S£S dH2#(26)^, ^9*1(4) SCHi S«S TilOlE 2^M(24)M Ssl XI 01 
e 2^(9)2f E7I3SS S^£!D. 

0121- STOI, £A| ^EH 1SU gxiMAIS, E 1~E 30il EAItj- dh2F SDL £ 1020U1 SAItf SEH 

=?g2t BEI ±» tfEl 3^2] ^£ tf»SH31)OI S0I*(3)S| o^OOhAI ESftTO STU, *SI EH £01 El 
£ M?HAI^Ei2j ^£ 3^2F gg^ ^£MOI E2£! B 33(11, 12)01 #£^(31) 

2j fttftfH flflSD, 

CO-EM , 2|M?HAI±Ei2| ?I5*!?|2| IQgl, HH2#(25), SP 2 E -^(23), 2£E2J fiD ge((tO) a 

w g^(ii)t *iy ^ 2D. e, pmos mshai^e-i^e d^kis, sd g^e sti n m?hxi^ 

E12| 715 HSIT^ 2D, 

OWK £ WE 35 SSfrKM □ dMDfi ^SMK WEI £Hf^(2)2] ^ OHM MS 100~50&™ 

gEOlU, SOI* (3)21 ^ 30~2Q0nm gEOID. flU 33(7)^, DOB M2 1 tf T ~ 1 o"/arf S 

E2| XII1 £S«ei §£t(NMOS0IIAi^ ^£H, PMOSCHI Al — n« g£M)2J E&'OII StfH E 

ai°! 33(5) a ^ g^(6)g *ny 33(7)21- ejsoi-oi, wit io 1? -icf /w gssj «i2£s 

^-1(NM0SCHIA1^ ^^M, PMOSCHIAI^ ^^g)2J ESEHI ^tD ^S^!D. 

2l2o^ EgjAI^Ei AHDIe ^Eloh^ i+S^ODS S0I#(3)£J t\m^m W g^ 0111 
1D~100nm gE i^SD. Ah^E|(31)^ ^3 ^01^ SO I # (3)2] £2 ^0|£F gg*j- 2 

01 01 Ail 71-5 # HUratfXIEh S0I#(3)0I ^ S^Oil^ ^Ah ^ El Oil 5>g a^°|(31)EJ E| ^ 

nfi 5101 CHS^I IBSOI, S0I#(3)SD 1CH m^i 40| ^AF BEI SsOl ^^D. 

3EIIL ME|g2j ^g tf»SK31)2| WO0= xH^ g^^ §^ ES^^j 1 g^(th 12 

: (HIM 12 10 ,r ~5- 10 x /cm*2J ^E, feE^ lU^ g^2h i°^[7IU D OI^L ^E 

}f ^#4^ SAl^^g ^Al^ ^ 2CH SI ^"P)0| ^ XI El CH 2D. 

Et>, SP g^(10)^, E 2CHI EAItl SOL °>2o^ 1 g^(11)^ E2^£^ 

10 1? ~1(f/W2l I2^E2J g^OI ESSD. 

E, E 2£J SP g^(10)^, S0I#(3)2J A^o^y - F301| ap ««(10)M ^tgotH, ^21 1 
3^(4)5 ^#oFDI SP ^^1^(23)1 ^^5^A|°h, E 4^ OhS^AI^ fiP g^# g^|-CHE §CL 

E 42| OlIOilAI^, MLI ^^^(23)£J ^£MI ^Al S0I#(3)°J Uf#^CH!^ fiD g«(20)M ^^tFH, 
#^ ^2^(4) ^ ^1^(31)1 Sh^fOi SP 3^MC23)M mgtm SQ, 01 SP 

g^(20)(HI °]SoFOt -^SStOI) OhEHW! H g^ (28)01 ^^^Q. 

E.L e 42i =?2.m ^^o^ ^^m~ ?\\^ mm sp g^(20)# g^tpi h^e 

t«uF~ 501 bh^sl-D. 

□17IA1, E^t} E2^2J ±Xl ^ El Oil 20iA1^, M g^(ll, 12)£ xH^ g^2J E2^2f 
^^MS ES^FOi gg^fe 330I01E ^AI°L E 1011 EAIt_ h bh£h SOL PM0S£h NMOSEHI SS ^ El CHI 
£!0iAJ^ NMOS 2IS^0ilA1 pg2| -g g^(11), PMOS 2!S"0ilAi n^2j 1 g^(12)# ^AlW 2 
CL 

OlEm SOI =1Z= =mtVE ^Al ^EH 22j ^ E.^tm 2Jtt ^EIS5 OlgoFOj X1I ^ 2D. 
«« Al ^EH 2» 
<SI1 SEH> 

E 5^ E ^ h g2J 4'AI gEH 2°! SOI 752J ^|£J fl|1 ^EH2J LhEFtf B9E0IQ. 

E SMI EAItt Ufih SOL tfAl ^EH 2(HIA1^ NMOS ^^AI^Ei a PMOS M^AI^EI 2|^2J LH^2| M?i!AI 
^E1 ^Eli ^2|(31)]2F 3 m#2] 1 gSjl 1(12)01! 2]tH tS^FH, PMOS J^?HXI±EL NMOS 

M?HAI±E1 AFDI2] ^Ell ^2 £.^^(32)011 [H£fAi t«^H3 2D. OlEit.^ ^Al ^ 

EH 12J ^ZW tiimm, PMOS, NMOS AHDI2J ^El^l ^ ^ 2 TILL EHxISg ^AIW ^ 2D. 

E 52J QUCH!^, ±± g^(6), Eai2i g^(5)M 01^ LLH CHL 01^01 

^£ ^^1(31)1 «HFAI L^F, Eai3 g^(5) a g^(G)2F BKH2J ES ^^i^^ ^ 

J\ 2^ ^2^(31) 1 g^11(12)tHL EE||£! g^(5) S g^(6)^2j ^mu\ Egii£ 
S^l, ^ ^2^(31) 5' ^ (11)011 2Jt^ ^El ^501 °3^h 2D. 

<SI2 ^ J EH> 

D\^m fill o^l ?l?i)A! = , E EOit EAIt.^ X1I2 *!EHM LfDy! UFfih SOL 30171- S0I#(3)2J °^ = 
WISD ^= Eai°" g^(5s) S ±± g^(Gs)# ^Sufr ^01 ti^uFD, ^ > 5>g 

^5f°r(31)2i oh^SDE E£H°] g^(5s) a ±± g^C6s)l ^>ll t^t^ ^D. E 6HF SOL ^2 
S0I7F E&1I2] g^(5s) a ±£ g^(6s)# ^^^1 ^lrHA1^, Al CHI U Al OIS ^°j(H| ±±> 
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E, Eai°i §3 (5s) S! ±± S^(6s)2J 2f0|£, 21 #EH(PN StMHI S3 £J£ UKJIOI^ 3ST 
01. WSJ UH2J #EH)0UL :i£/Eaie!£3¥H£| gffigOl DHU tf5[S|(2)33W EiftKLQ ufe 321 
°^o^ SOI 3 SSoF^ 301 01 #3 01 EL 

amsra, 2! #ehoiial 4^/Eai°' sssoi ne m\^i(2mx\ es»k>i imswL -fc±/Eas 

g2i<5s/6s)2l- W g^11(12)2f£J Hftf €1F2| SSSIfi £3^3 A1, *g #»5|(31) S g g9j 11(12) 
Oil 21^ ^£ fiEl g^Oil tf£l ^£2J *f#t £HW ^ a?l ttBSOID. 

<H3ttEH> 

E 0171 AL E 7CH1 EAItl fe'AI §EH 221 313 «EH2f SOL m§^£| S!^7> fl S^j (29)23 Z\7\°! SOI 
#(3)£J ^£S^Ei dFSWI BHAI #2^(33)1. OISSKH NMQSMSXI^H, PBS MSXI^H AH3I1 
SS'*£im= 2E 7FS6HX W3«BIO0A|£ tf»2K33)g2| #£f^(31)g2J £®m\ 

%m\ gmm §sm7i si§ &g, #£^02)011 ^ ^eisq eiioiofsoi goisMi m 7^201 

Dim, £!»SK33)D|| 2JSJ- *m £E\m, S0lfi(3)B 3**21 #5^(33)011 2|*t S3 gEI 2^ 

UK S0l#(3)g ^mtm Sfe blSj-#*H] #£f°K33)2f 3 t\mS) S0I#(3)2J W (29)011 2J£h *£ 

wa s^oi s^skh * j ss= ^tr «a. g^tnt °i*t ssiastfe 3^71- sq. 

<B4«EH> 

E1LL E im\ EAItJ" 314 SEH2I- SOL E^°S MEIt *gm= *g ^1^1(31)111- ^ ££| 

2J tf»s«33)S| £3g £«0| SOI 2BWffl| £|E^ TflOlM 2^(9)2] §2 A|2j IfllHtel 

01 SDI«W £l£ £2W "SS^D. 

<3I5 ^EH> 

E 5G£ E 7CHIA1 EAlEt ^ £EI g*j£| ^[^(33)^ ^£E| ^Ail W UEW B9E0ICL 29! EB 
CHI EA|^ Uh&h SOL ^°|(33)^ g£*(£h#*)7F S01S(3)2J ^o 5 h E1 - rao j 
XI Ef ^^^(Hl^l^)^ Bh^lHI E^WI ^^£|Q. ^f^(33)£J ?S^£J OFEH^^S 
S0I#(3)HJ m S^(29)^S £ip. OlBit.^^SJ A^f^(33)CH! SiCHAi, i.^^(33)2J Of 

EH2J S0I#(3: 1 29) °| TB2L 1 g^(29)^S^E-| S0I#(3)2J ^ £=)}}] TA Ami(Hi, 

TA>TS7h ^J^oFE^ ^^Q. S0l#(3)^j ^ =n (TA+TB)£J ^ Q| D J£g 1 S^(29)2J °| 

315 SEH2I- SOI TA>TB7h SHohE^ ^Sj-(33)HJ £E|0il ^JTllXl 2!°T(^5f 33^ Til 01 
^ ^t^OIEHl 221*1 #^^l ^AI?1AL #^^| HEt> ^El LHSP 4^ Si 
H, 1 S^(29)0il S5fOI ^S2I^ EEll2.'/±^ S S^(29)^2] PN T^^MJ 
S^S^ g^oj mM f 2|7<imHI, PN a» ^thAlUE^^l 12 ^ ^^0| 7^^H2Q. 

<31B^EH> 

E 57^ E 70ilAf EAItf tf»S|(33)2J ^2E2J ^AilM LfEhtf L^EOiLL ^71 ESOII EAItt HF2LS 
OL S0I#(3)£J ^o^^ Ei ^^qu £&^KH ^^£1^ ^°l(33)^ g^'^£j gg^oi ^ ^El^ WC 

2l ^t^(33) sale] ^ei^ wd Am i oil m<\wz?i gmmzm mstX-i. 

316 ^!EH2f SOI =?£t>°^W, £.m^(33)2\ tM ^££1^ W S^C29)°j 

^> UBSWL 1 S^(29)M 71^ ^3lth^ Eil^S M?HAI^Ei°J 71 & 

H§1 E2¥ ^ SiH, 3 31L M?HXl^Ei°J ^§ ?mtm tlO. 

Et_L ^21 ¥EI^ LHDilAi ^^tMI t,^^> £EI ^EI7F ^Oltmi £!D. E£h 

^t^(33)2J EH E-j y ° J- V 4 £i^3 AhOlM VJl^SL^. *m ^El^ 4^ UH^CHL ^2 ^E|^ 
CS £l^ QIAfoisog 4: ojcH^ *j ±|^DFA| AI^AI^ S3E2J CH^^IHI ^1 

EE^ 4= SiEK 

<7IEf> 

4*A| ^EH 2CHJAi^, 30iE NMOS ^^Al^Ei, PMOS M?HXI^Ei AMD II &3 ^Hl^l^ Lf-El-LHSIAI 
°L 3 0I2IWIS, DilSEI ^XK ^El SIS (HI HCHA1, EH^Il BllSEI^2h ^E| f|^ AfOll ^ 
3 ^^E ^^IQ. 

E*L £^1 ^El g^lf ^ £EI g^l SS^fe CHdtHL SOPh Dg >^f^l OlS^hO) 

°l MEIs tHoh^ »BS ^£!CL 01 SOI7h 4f»Bt tf£J 1 S^Oil^ MCI § 

2! S^J SLI 2^ XHSi S^oCT #EH£ ^fCfl ^2 ^El S^^^AI 0I§§}^ ^E 7^ 

ol-EL 

<flll HI5 (311 S M2«EH)> 

E 8-E 11^ ^Al ^EH 2S| 311 a 312 EH CHI 2!0|Ai2J 315 ^S^J ±» ^El LfEhtf B3E 

01 EL E G~E llQilAi EA|*> ^ ^EI2f ^2 MSixl ^EIM £fWi CUB ^SOID. 

^d, E m\ EAItJ" Hh£h SOL ^ OIS ^SWI DH^J ^S^(2)l SIMOXS §011 EjtH 

* d S*L £EI£ 7IEK1), DHU tf»HK2) a SGI#(3)££ OI^CHAI^ SOI 7ISM M 30153 1 
£L S0I#(3)^J ^ 50-200run, DHU tf»5f(2)21 ^ ^Ufl^ 100~400nmS SQ. 

3EI3, E 9011 EAItmai* SOL SOI 715 ^OiL 2Chm §E2J tfSSK41)]l(- 20ChmSE2|- B&5[f42)l 
^1^^ 5HEiy^ yiAI^M(43)l 0^33 ^l-DI ^El g^S IHEiyta, i'£^(42) J 
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~£ ^Xl(44)=, igSJ ^1^(1)011 Q|M $™ 3§E| 

ch ttsaui insn, s^em an n\M\tm ^» eeis w ^ sd. oi stehwiai, 

E 1ZHI EAIW SOI H£E a g<*(52: 1 gg 11, 12H «€ft WI, OIS i?Sfi 

QsOIL E 1CCHI EAI*> Hf2f SOL ~£ M^X|(44) §, g«e §£i Bi1XI^M(45)l ^gtt 

01, Ell7;i^e(45)S SSIAI Sfs ^£ £&"xl(44)M CR (Hl«4r£5«, S0lg(3)g 9-gAlgi M2! 
»<48)g SSttf. 

QgOiL £ lltW SAIfUffiFSOL 50Chm gEE] >«f5|g £|E|*M2, S#2| D^OTSJ 
4gE^ CMP MEIM *I*H B»S|(42)2| EgDfAl 3 SSW(42), #f^(41)2| 3I7IM S 

tJE^^L ¥^ ^^^(31) a □ 0m2\ S0I§(3: S gg)]l|- S3 #S9tf32)0| aiehwo^ 
51 4 2iD. 01 £f SOI, CMP»£IM ^ff^lg SO^ESWL ¥g #1^(31) a £W^a^ 
^(32)^ #Sfi 2^5h?il «S1T 4 SiD. E, E 9£| n>5t g^ E 12CHIA1 EAI^ OIS 

S^Oil^, E 13(HI EAIfcJ-HKHTOL ^£ #tf^(31) O^EHCH! H£E 1 gg(52)0| SgQ 
711 USE 1 gg(52)01i 2JtH £»-gg SiTil 7ie HSW 4 2!Q. 

Oim, 2|g2| SB!£S, NMOS ^XI^Ei S£! ggtHI NMOS MgHXI^EIt ^guKQ, PMOS MSAI^EI « 
2 S^CHI PMOS M2HX|^E11 .fiStJESW, E SOllAj EA|*J 3M SEH°J SOI ^5, ^ E BHA1 EA| 
p 3I2 SEH*J SOI gt 4 SILL 

E*L E 10CHIA1 EAItl £S1f £S^H3I L\E S2# HFSj- SOI 4'A|sh2, S*PF ^ 

Ma»(44)s ei^i m°m, e i-e schi Ai eaiei 4'ai a eh i2i qi^oa^i- ±m<^ 3m\ ± 

Ah ^BIS ^5)M 214 2iD. 

<ai2 »i5 b-s (bii a ?;ii2 ^eh) > 

E 14-E 18^ 4'AI ^EH ^111 ^ fi]2 ^ EH CHI 2iCHA-i°J »I5 ±J,\ LhEhtf E^E 

□ID. E 14~E 1801IA1 EAItT M^Xl ^El^ &g -MaM MEI# ggQil [[}^ ^SOltF. 

E 14011 EAIt. 1 " Uh2^ SOI, 4'EIE ^IS(I), DHU ^1^(2) a £EI5#(50)££ OI^OiAl^ 

M££ *>EK 01 IIH, ^EI5#(50)g Sl^^l^g gOIAI^ S0le(3)2j ^ J=«aaE »55 

nan, e iechi eai^mj^ sol soi /«f5f(4i.)2F i'^^(42)i niiEiy 

^ E1IA|^M(46)1 DF^HS ffEl g^ IHEiy X-iEIM * H Uffi, ^E|^#(50)2J 5301 iniofEf 
l'^(42) S #5^(41 )M HS«K)I ^4£J ^?llx|(44)g 

EFsCHL E 16CHI EA1*]- H^f SOL ^^2J ^^7:1(44) gE^ &ilAI^E(49)M 

a, BIf7^M(49)£ SolAI ^ ^S!X|(44)S Oilgti'E^, ^E|^g(50)# ^Ai^l *m 



CMP 




4 S^D 



nan, e lean EAitj- um sol ^ei^#c50)^^ei oniric g™M?\ wimeifl 4'E|s#(5i)# 

g^E^Ay, £EI^#(50) » Oil El 4'EI5#(51)^^ OI^CHAI^ lg£0| S0l#(3)# 

OltL ?l£2i ^E^, NMOS MgHAl^Ei g^CHI NMOS ^gHAI^Eil *J Still, PMOS E2HA|^Ei ^ 
^ g^Qi! PMOS ESHXI^EiM E EOilAi EAI^ 311 ^EH°J SOI E 6CHJA1 EAI 

^ 312 ^EH^J SOI gl 4 SiD. 1 

<3BI3 315 (313 ^EK)> 

E 19~E 22^ 4'A| ^EH 22J 313 ^EH^J 315 ^gCHl SiCHAiBJ ^Al- MEI LFEF^j B3E0ID 

E 19- E 22Q1I A1 EA|*> ^^^Ol Qfg ^ M&iXl ^^CHI SJ^ BSOID. 

E 19011 EAI^ Hf2h SOL HI 12 3 ^01 M^X|(44A)2|- HIIH^ ^01 

M2!X|(44B)M a^CL E^Xl(44A)^ ^ElgOIIL M^lxl (44B)^h ^ElgOIQr 

01 W, S0le(3)£j tmsi ^E§ ^ B?ti7;|(44A a 44B)£ ^^^IQ. 




EhsCHL E 21CHI EAItJ" HffiF SOL ^t^(47)l Dh^B^ tilO] , S0l#(3)0fl CHt> tfae "Oilgg tS^E 
^^Xl(44A)£] TfiSHJ OhEH£| S0I#C3)# E*^^, ^Qil #2^(47)01 ^SEIOl 2> 

At ^ S0lft(3)0l 3I715LIJ2, DHSJ tf»SK2)21 SSOI i^D. ^ 

EFsCHL E 2201! EAI^ Um SOL 50Chm SEej &ZWm £|SjoHl, egflfl ^El£^ DWmsi 

CMP »aOI HJoH BShS«42)£| ESDI-AI SOFoffi, U 1^(42), ^»Sf(41)S| a>|ff « 
gEgA|, ^|Ji^(3n(a 3 Orasi SOI# 3)^ ^^ (33: o, n 0feH£J smg 3)0| aieh^o 

OIUL 7I^2J b^££, NMOS M?HX|^Ei g^CHI HMOS S£bAI5Eil ^£tlO\, PMOS ^SIXI^Ei S 
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2 g^fHI PMQS S^I^EiM SStt££«, E M EAIt* MM **EH 221 7HI3 t> J EH2| SOI 2§ 
^ 2EL 

<*||4 85 (a3«EH)> 

E 23~E 27B gAI «EH 22| 393 SEHSq a£ *^gOii 2CHA12) ±7} gEI §g# UEKfi SHEDID. 
£ 23~E 27WI EA|?> »S£ ^«^0I DE S&ixl t^CHI 2|*r SSOIQ. 

E 22CHJ EA|*> Um SOL 2I5KD, DHS tf»5K2) 2 S0lg(3)££ 01^01X1^ SOI 715 

m mw jhss *ja 

3EI3, E 24011 EAItJ- HKI- SOL HI 13 3 ^01 k3£ ^£ S2!xj (44A)£|- HI 12^ ^01 g£ 
S2!X|(44B)# «St*Ch S?llXl(44A)7h MEI10I3, ^g M^Xl (446)71- SEISOID. 

oi mi, soieojsi tm^ nzm ^ ^x\(m ^ 44B)~ asset. 

QgOlL E 29CHI EA|*> Um SOL ^£ S^7:|(44B) LH 2 HIM #2uKH, S^X) (44A)2J «Bjf 
SEi, E1IXI^S(49)M IIHEiy^D. KEI-AL ^g S&i*! (44A)S| SfgoKKI hi^SKQ 2 

3 E 2HHI EAItJ-Uffih SOL BilXI^S (49)M Oh^HS SUM, S0I#(3)01I CH*> El* 0)1 §M 

^£ S2!x|(44A)2j 7332J §2^ 01-3)21 SOI #(3)1 StJSfe, Ei!AI^S( 49)71- £>^CHI *I2EI 
CH 2KI SOI4(3)OI SITltlll, DHS #if^(2)2| SSOI ic^Q. 

QsCHL E 2?})l EAIt!" HH2I- SOL £^2JM £1*1 oKH, g#2| S&ixl gEI2F OteE>K|£| CMP 
» El Oil HJoU BSfS«42)2| EgKFAl gSOBH, 3 *, S»s«42), t^S|(41)2J SlITil * H ^£#L * 
£ ^SSf(31: S 3 01-3)2) S0l^3)Hh tf»E|-(33: ffi 3 0FEH2J SOIS 3)2F ^^^^S 751 
2i> 4= 2D. 

'0915 Siii »B (a3«EH)> 

E 58~E 62= gAI ^EH 22J M3 *fEH2J M2: g»«0|| 201AI2J ^XF gEI S§§ L^EFtf E^EOID. 
E 59)11 EAiy Uh2h SOL 4'EI^ 7I5K1), DHU #5^(2) S S0I#(3)£S OI^CHXI^ SOI .?|5 

HEIH, E 59M EAIt]" bh^h SOL SOI ^CHL ^m^(41)HF ls^(42)M §1^*1 EHEiy 
^ SIAI^M(213)1 Dh^HS tFOl ^El g^2) EH Ely *)E|# DHS ^i^(2)2| SSOI hc^m 

E^ ^t^(42), 6IS^(41) il S0l#(3)e CHI g Oil 2JtH ^lUhW ^^>£j S£!x|(214)g *JfiS!-D. 

LFgCHL E 60011 E-AISJ" SOL §^2|(42) ^CHI V-» r A£i^ 3IXI^M(215)g ^^tj-QL OI 

m, s^xi(2i4) s^xi(2i4)2j ^^^sd s^oi ^H^^Ph eie^ 

M(215)M ^St^D. 

E 61CHI EAI*>H^ SOL Ell7;i^S(215)# Dh^HS £Kfl ^^°|(42) ^ a^S|(41)^ S0I#(3)2] iJ^ 

# Ollg^S^, th#0)l S0l#(3)OI ^ M?iix|(216)af, S^»^2) 5^eOI S0I#(3)# &W$} ^ 

Zl 0I2I2J ohsCHi S0IS(3)OI H|^h#^S 0I^O)XI= mt± S2!x|(217)g SAI01I 

3 *, E 620)1 EAI^ SOL HDP(I2SE MEf^Oh) CVD ^ ^Oil 2J^fi Mlf^f Zmt>lH, 
MS!» ^EI£F 0^^|2J CM 5 SEIM 2Jtfi BSFSt (42)21 EgDW ^OFohH, 3 

15^(42), tf»Sf(41)2J a Tie t»* v £S^, ^ih2[(31: ffi □ 0^2J S0I#3)HI- i>f^(33: S 

3 S¥ 0I-EH2J S0I#3)2F aieh^o^ ^^ei ^ °lQf . 

<xhig as (a 3 SEH)> 

XII 5 ^S2| WISAL CHICHI 2)tH S^ ^El^i M?HXI^E12J TIIOIS 2)^ 

^ E -^§U UH^ #2) ^ 5^£J 4'A| B^ltHIAl, ^El ^% S0I#(3)# ^#uhE^ CKIg ^ 

7\t\H, 3 ^ ^2|M DHSohCfl ^El g^£g ^gs|-^ 51E 7\^t\L\. 

^l ^Al SEH 2Sj SIS ^S^, MeiiXl ^EI^HSAi SiN/SiO^ SOle ^"Oil t^^thOl, g 

Elff2J ^o,o| DH £j- t»m2XIEL LIE SiN/SiOr2] CHdmOL WIM SilVpoly- 

si/siOrfHi 2i^ **Bm o\Et[o\ dhs ^ vtm mm, m&ix|2j e^§m m, ^ 

^1 tgmOiE 0^CT2J LI-EHHS 3^ HHOIQ. 
««AI SEH 3» 
<SI1 ^EH> 

E 28S = ^S£J ^Al ^EH 32" SOI 7S2j uhExll ^I£J Xill ^EH2J U-EF^j B3E0IEK 

E 2E0)i EAItl Hh£h SOL S^^OI H^EIXK^^ 31 - tfeCHI 1 S^M ^^sh^ &aiS ^2 

S^iE^h 2*£h ^|^012!D)^ ^IB ^ 2 If 2] g^OI ilS(X!M t|S)2J gSj 

# 21-2 ^£^(32)^ 01^ 2^1 «EI §F3, ?I5 Elf-21 S^OI ^Xil^h £|^ t|S(H2 t\ 
S)2J g^Oll^ ^ ^2|(31) g 3 U^e2J 1 S2j11(12)# oi€^ ^E| 7£S 

X1IL ?dl2 5IS21 ^£ AF0I3J gEI^ ^2 ^^(32)# Olg^ ^2! ^El oKQ 2D. 

e*_l 3 oiawi ai asms Ai, ^s s^d^ sram, dram ^21 dbseis ^^2j sis, a2 a 

SWISAl DUE El a ^ 0I2I2J 2 EL 
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E 2m ELM*} tim S0|, M\ fflgWSAIfe. LH¥ S£ S □ All" fig SOI SIl, SIS f|S2J 0)1 

sai=, i/o turn as, ofersii ss(pll sis, sii a= as) 101 sia. ay, ja2 ssoisai 

HOIS as. DOIUei SS. €01 SiD. 
• 0I£I SOI, 4'AI SEH 3HJ 31 *!EHS, g*ISI= aS2| «° 532| g**E# 2351-01, ^ M% 

£| 3KI2I- 23E2I Vgft iXI gE| ^51 2# ^ SID. 

a, £ 282) =?Z^, 4'AI «EH 2£| HI 5 ^g2| 3 l~3 4fi OlgoKH, #S-Sf(31) g! £^1 At 
a^(32: £+»Bf 33)S gB|Bj££ ^gsm i3 q. gSlfi tfSKW 7H1 1 SIS S! 12 S£t *Jg*>£SW 

t= S -r j*a I— r . 

<HI2 «EH> 

£ 29= s «>goj tfA | *d EH 3 oi sol ojEH gfloj a2 SEH£| UEftf E'SEQIQ 

71 sgoo Exit! hbi- bol &a «Bii tms n\ sis soi#(3B)°j sj- =hib ' _ 

£EIM »2 f|£ §£g£| S0I#(3A)2J S> 5MSOE gfTll ttH SCh HEW,' ^5 

SOIft (3B)CHI *f£EI= &3 dWSf(34), EEilE' gs|(5t), ±± S^(6t) 3! xHy Ses(7t)2| = 
]JUE §MI §D. k ; ^ 

74I2 SEHWIA-|£, SS ^£ S0l#(3B)°j °i =]J||f *||2 f|£ ^ S0l*(3A)£i °i 

5naQE aw ssaetfi msoii, sat!- egsa cms oisskns, *w soiscwm- ^5 

MB!*IB S0I*(3B)0H£ &2 gB!»S MEIohDI 4 SO. HKfAl, 3 ig E To 

(HI EAIEJ" SSM «efS 4 2J= €2J 7dl5 ^«2J Z^tH EE o 1-01, ^ ¥EI# ^ 

S0le(3B) S S0lft(3A) ^QflAi ^ " 



Ah 




<M3 «EH> 



Elf tSt^SAN, LH¥ a£U itOISM e,^ Ofe^SD aS(HI°| iO!*°l g*fg sOISAI, 71^^° 
St.fl Sit^ *\M*J SOI ^?22J gxIM ^ SID. ^ ^" 

«^AI §EH 4» 

5. 30 a E 31^ M «-«oj « EH ^ go, qi^oj &X |oj uq .lh c t Bi £0 | D cc 

S 30 SL' E 31S ^Al «EH1°I E 32J A-A S! B-B £Mf*tQ. 



4 k 7l ES(HI EAI*j- SOL 4'EJ= 7IS(I), DHS d+a5f(2) S S0ls(3)«S OI^CHXI^ SOI ^521 




#011 pg°| gEI4'EI= S^(61: NMOS MSHAliE^) X ng£| MEIfe'EI="S^(62: Scs" e?HXI^e1 = ) 
01 £!2ol-0l tSSEIQ. 




SOI, ^Al ^EH 421 ^£*|| Sx|^ ^aaK71) OFEHS QSEIS MEI4'Eie S^(61 62) # 
71 o^EIOI 715 S^AIS ^ °!Q. --n 




<SI2 s-s> 

E 33~E 3?^ *JA| ^EH 42| &x|2| H2 &«0il 2I01AI2J iXI- BBI lis UEKS SEEOI 



^d. E 330)1 EAItf HI-21 SOI 




1 OK 
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D1CHL E 3HHI £A|£J- m\ SOL S3 (HI ^&'*l DHU€2J tfSE|# g|S|*a, S«2| MS! XI SBIS* 
D^7FA|2J OP SEIM £IM g»SK42)2| 3 *, B£Pf(42), i^^(41) 

2] XilTiM t!i h £3«, #EI££IE §3(67) K □ LH^CHI ^t^~ ^Ji^(68R &3 #asj-(32)OI 2 

3ELQ, E 37011 EAItJ SOL 1EI4'E!5 g2j(67)* tf»AIB£3«, tfflSKBBja «E|tfEI5 g 
3(67)01 g3££ OI^CHX!^ #5^(71 )2L SHAi 5£fcJ MEI4'E|? 

3361(62)011 £!*!■ g£l ?£7f &S#D. 

ffElfc'EIS g3(6?)£J ^ §E7t S0I6(3) #0il «SH£ #5^(70)^0- £71 EfflSOL S0I*(3)£| S. 
321- SEItfEl* g361(62)°| S£W AH3I0I #^ol LWI- >1I0|M §g A! CHI tf»5i> §if 

Oil E|*H «0|E g = (9)2|- BEItfEIS 33(61)01 £Mol~- 2JS ^ HQ. 

OlsL 7I££J g-H£S, NMOS MgHAI^Ei §S g3CH! NMOS E?HX|>rE1S SgoHL PMOS M?HAi^E1 § 
£ g301l PMOS MSHAI^Eil SStt£S#L E 320)1 EAItt SOI ^?2ff 2# 4 HEL 

«6IAI «EH B» 

<SI1 *!EH> 

E 38£ s «v g£J ^ EH 5£J S0 | ^^o| b^^j ^x|2J Xill ^EH2J ^2! UEftJ! B2E0IEL £ 
71 E20tt EAItJ- bF2h SOL £EI= 313(1), DH^I #»SK2) S S0IS(3)££ OI^CHAI^ SOI 
EES §«WI SiCHA1£J S0le(3)2J 2| ebhXI^EI «g WS¥M 1 g30l ««H£ 

TaSSBSKDHS 2 §01 SS.^& IS^SD ^SMOI §3^: 75)011 £JoH 'tfEIBLK 3 El 

H, E lOilAi EAItt £AI ^EH 121- D^WS, NMOS MSJI^EI AMDIS gEISI- »SSSSK?5)£| m 
#011 pH2| 1 gej (11)01 SfiEIH, PMOS E£HAI^Ei AMDIffi BEISfe AIS2PBU75)ej t\mW\ n^£| 
1 (12)01 «fi£IIl, NM3S M^Ai^Ei, PMOS M^HAI^EI AMD IS MEItF^ Aj£2M3t75)£J m«CHI p 
m go, q. r^goj g g2 , (E 3801 | Ai ^ ^fjjii SAIoFAl Sg)0| ^SSQ. 1 4'AI 

^EH IjU 0h&7WM, S7|^££ SflM Si^ MCI S^B 2^1 7^m. 

SOI 2^, S0I#(3)°J B| 50hm §ES SFTil £1^ S^7f 2JD. 01 tlfl, iAh MEIg ^ 

^l(E 1HJ 31) OhEHCHI §^5L|^ i 3^01 Sgfh a^W, SEH ±7\\ ^E|§|-0)0|: ^ 

aau, 4'ai ^eh an «biwai£, ±a^eis^ Ksvm^asm oi^mn a^i ilh^oil ^ 5 
])ii7F ^pq eie. □ M$t\ ^mv ^ hoi, ^71^ &m m^m nazm ^ h 

EL 

E> 7^i^2!M^(75)o^A-i^, DHli #i^(2) ^Oil OjgEI^ ^E|^ ^S|(dlS2!M0l 3.9-4 g£)£S 
^^7F ^S£I7iLL ^7|H|g 0|g^££^, UISS^OI 3gE°j Ol^affl 2D. 

<*l!2 ^EH> 

E 39^ 4'AI ^EH 5BJ M2 S EH S UEK« E^SEOICK ^71 ESD1I EAI^I um SOL E 38^1 

m^asm iw^tm, K^m^asm ^^#^(76)^ ^ ^goii ^sa^ ^ei= ^5^(78)011 

HJoi ^Ah gEIM tSoHl HEL E, DM E 380il EAItJ- SI1 ^EH£F D^fXIOIEL 

0I2I-S0L A-tS£!M^(77)S| 7^3 ^' ^^Oil 4'E1^ ^°[(79)^ ^^UF^ 21^, ^EI^CE^iej g^5, 
±± S^6, 1 g^11, 12^)2f°J 711 3 Oil £2 71= S^OIU 7112 aet£J W^m ^^tWI ^jXil§PI 10!^ 
OlEf. E, ^El= « A^oiUCVD^M OlgSKH SSSEK 

<BI3 ^EH> 

E 40£ tiAl ^EH- SSJ 7dl3^EHM LfEFtf B2E0IEL ^71 E^Oil EAItt Hm SOL E 38£J 
M^(75)l CHdmDL ^2 1^(77)^ ^^e5|(77)£J ^3 CHI *!S£I^ £E|^ ^^^(79)011 °J^H ± 
AF £EIM tSul-13 21 Q. E, E 38011 EAI^ »l 1 ^EHEtt □ ^7^10 ILL 

0I2F SOL ^3011 ^£1= M^^(78)e ^^th^ 2!^, iH^ S^(7)0I gm^l— 

^9 ^E|^(E&i!ei g^5, 336)^2] 7|]3 Oil ^7!^ g^OlU 7(12 

>ii siam= a# mH7i nsom. 

«SAI §EH6» 

<ai ^eh> 

E 41^ £ I> h g°J A| SEH 62! SOI =?Z°i H01Ai°J 7311 SEHHJ LhEFtf E^E 

01 D. 

^71 E9CHI EAIti" SOL ^ ^AF Al-Ofe 12^(4: ^g£J ^2 ^m^[32 

¥^E #^ 13^1 LhEFtijQ)Oii Slti ^2 ^EluFIl, SEI g^OI El^ g^(80)# OHE' 
^(2)£J ^#^CHI ^Sofli, 3 SO 1^(3: E 410ilA1^ E£H°j g^5, tm g^7)BJ Ol 

s^s^, 27i^ s^f sm\n hel e, g^(80)2j e^^ xBy g^(?) 

H[ D^7hAI0|EL E*L £ 1 S £ 2£h OF^AIEJ ^^Oil CH^HAi^ #01 3 ^g 

# a|B*MI ^ H ^EL 

01^ SOL ^EH£J ^Ei-ll ^Xj^ MEI g^OI E|= g^(80)# S0IS(3)O| OFLI EL DHU ^ 
^(2)2J ^#^Oil £7:1^2571 Uil^OiL >ilOIE ^(9) MOm\ 30iE S0I#(3)2J 01 
M ^xlW ^ 21 QL 3 S2L XiiZ Al CHI 71I01M 2^(9)Hi- g^(E0)O| B^EQ uh^ 
ilKI^ ^ HEL 
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<M2 *!EH> 

E 42- « BS2I flAI ^EH 62! SOI ^221 S>£H SMM 20)A)2J 12 SEH2J UEm SSE 

OIQ.*~ 

^171 S^tHI EAItt 301. E212! S^(5s) S ±± g^(6s)S S0lg(3)2J £e^CHI «ga 

e 27i 8*8. mSei s«(5sfSl ±1 g§(6)2i a* (80)01 s= »hs 22 ^ sue oi 

£ 43~E 45£ 2^ 33(80)01 £|£ #Eltf35 S^S SSs 7H£3°£ LiEKS B9E0I 

a. " 

°-*t £ 430)1 Ul£l 301, £EI = DHU #£13(2) S! S0I#(3)°£ OI^CHAI = SOI =?2. 

I S El SOll ( 3) S £ 32 iW El ^Etjsjog JOt^SMI, MB* £EI71 ±X[ «2 331 « 

sto'. 

3513 E 440)1 EAI*mi21 301, S0I#(3)# OhiHS SKDI DHU £+£1^2)011 I'm ?J!M Oflgg £A| 

S0I = (3)2) SiT«B21 DHB *sF4(2)OI JM7EI3AI. SOI* (3)01 Sfe DHU 

^(2)£J*4 k S^l ?9¥(94)M t<gtO. 

□EIH E 450)1 EAiy H121 301, ^3^(94)0)1 M El £ El 21 DHStt££*. 2^ g^(B0)g°l ftEIti 
El 5 33(81)1 «StO. 

<JB1 MS- 

E 46~E 482 33(80)01 £|£ gEI£EI = S3S 3 IS) SO q»H=l£S DEI 

s-seoid. 

om c 4HH| E Alt U(2h 301, SOI 71 SB) S0lg(3) #0)1 tfSI* tf£l3"(91) S! ^El= 1S1^(_92)1 
E-ly *9 S0ll(3), Sdi 5«St(91) S! §!£I3(92)2J «9(H «B| £EI = §Sl2K93)g «g 

to."*" 

n?m £ 47011 EAI*mi£l 301, 6135 H ±1^(92) K *^ £EIE B»SK93)fi Dli3£ Slffl, DH 
S0I*(3)0I #3B*ra MAI 0HS! a^(2)£H ^S^l »^££«. ^S^(94)M «g 

to. 

-] c /Ron CAI*mi21 301, 390)1 MEI£EI5#§ SEI^EISeS EEH3I OH SOD 2) 

M XI lt?°^ ^% (94)M gE^'ElIg tel01 g^(80)l£l gEI4'EI= S^(81)m 

to. 

□lot E 1101I EA1*^ S§21 301, M^XICHI ^s|HfM OH Sole s£J &g(HI 2JSH ^^H) ^Al S 
w 2|5-0il iS2| iXll SSU^S-W, 420)1 EA|*t ?571 SfSEO. 

<BI2 MS. g^S> 

s 4 q~E 51S g^ (80)01 El= #EI£EIS g^M «S«1S □ 221 S§S ^sl|5!°S UEKS B 
SEOIQ. 

°^ 0101 0)11 S E 46011 EAItt Ul£l 301, S0IS(3), 4'EI= tfffla«91) S 4'EI= B»SK92)B M 
50)1 ^El= S'S12«93)g ^5 tO. 

•npiTi c 490)1 SI Al^h Ul-21 301, ^EI5 S'£1S|(92) g ^E|= ^S12|(93)S D^3£ SlOl, DH 

s Miwam SSai ois« ti«& senior 01921 dh§ t^(2)# 
soiftdooi slot lulw Ss-ma ^»s«2)2i awfis*. ^s^(94)g *sto. 

QgCHI £ 50011 EAltmiei 301, S0IS(3)2J 0I9SS^E1£) OlIDBiifl «SCHI 2|*J «tq ££l 

= S'5l^(93) OieHOll MIDBJg SSt(82)g S«tO. 

-1 * E 510)1 EAI*^ Ul£l 30), 29011 gEI^'EISSs ^, SEI^EI^Sm 01IX|aJt f £S^, 

^ g ^(W)0l lETiEISl DhIsKM sei(H))*£l SEI4'EI= S^(83)l SStO 3 SHI, OH 
ffl^S «S*rB2)& CEitfEIS g^(83)^S 01^01X1^ g^(80)l SS^ ^ SiCl. 
nit! eetixlOil if±15}l 0HSJS1S i^J CHI £1*B £^2J i^l «S ge?# 13 =E|SKQ, 

IC^sS, E 41 £ 4201AI EAlt ^271 



*d _ _ 

<SI3 ^!EH> 
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E 52^ 4'AI £EH 6£| H3 ^EH e DEHd) B3E0ID. &7\ E32J E 41 (HI EA|*J- 7£(S^ 

g«80, SCI 2 E -^23, >1|0|M gj^24 a «H£!#22, 251 H2l*JD)£*?iE-|, fi!EI5 a DHS 

a^[^(2)1 SOKHI °\M MTit} *, SEISg emi£ # *, AH££ 01 3011 fc'EI = 715(90)1 StMI9l 
12, 2^" g3(86)l 53 CHI ^?20ID. DEM, £EI5 7IS(90), §3^(4) S £W «fi 

S2!(Eae! 235, ±± ge<6, xH^ g37 §)££ OWOIXIS SOI ^£71- SD. 

7313 SEH^ B3Pl££ 3^(66)1 5301] SSftPI E|3| ID SOIL Xil2 SgOj gOISffll SD. 

<BI4 §EH> 

E 53£ «AI *EH 62| 94 ^EH# UEHd! B3E0ID. £71 E30il EAI^ fcJKtf BOI, DHB 

1 S^" g3(87)§ SSSKD SID. Dg 9S€ E 410ii EA|*J~ 7<\\] SEH2I- DhS7W0ID. 

OIB BOL H4«EH = , DHE! i«fSK2)« 5.^01 g2»87)B SJg*f2;>l DISH, XI XI 17182! 4' 
35 315(1 )£S*Ei 2§W ^ SID. 01 [ID, E 5401! £AI*h BOI, 34 g^(87) §51 

8^ OilglHI 2JtH DHg tf»SK2)£| ##^(HI §£S 9g^(89)£h EMI (HIS Oil ^JoH 
S^EIXI SWI US tfSWO* ShSmOl §22 »**(8B)0II ^JoH &*:?B SStJ- *, MEI4'EI5 § 
# DH emOj *W g^(87)# ^2 AI'HJ ?S «*fH| Sj-^g ej»o|-3AI, DHS 

£M»SK2)S 5«*| 2^ g^(87)g gg ^ SID. 

«tf Al SEH T» 

E 63£ £ ggo, ^Al *!EH 73 SOI ^££] &EM §»2| S3 BEI g^2J »B gggEJ §3 
EOIQ, £CT E301I EAItt Uf2f BOI, CMOS MgHXI^Elg 3*?, 7^ nl g^(104) LHOfl 

PMOS m£ 33(101) a PMOS fiCI 83(102)01 £^*!££ «»£IjQ, nl g3(104)^ P 

g^(EAI^hAI STg)CHI NMOS ^g g^(lll) S HMOS SLI g!^^ g«( 112 )g aieh^o^ £*l£l^ 
01 ^^SjOIP. 

tlS, £AI §EH 2EJ 7dl3 ^EH(E 7) gCHIAI LfE^ ^ ^El 2^ CHI SIM HMOS, PMOS AhOIS ^Elt^ 
g^, nl S^(104)Hh ^El g^OI ^XimH, ^ ^El S^tHI 3^thO| 2.^ £EI g 
^Ol ^g£!D. 

OiEl^ ^ ^E| g^# Olg^ ^E^l £11010^ aioiOhS L1I0IB1 01 g 

CEfEhAI, MEI g^^ Olu^ ®^®OilA| UEftf £31 ^1 4't«*^S^ Af-g ^ 

© 1 g^ LH §S£i^ PMOS MSHAI^Em 1 g^ ^Oil ^SEI» NMOS M^XI^EIS OI^CHAl^ CMOS 
DUH3li2| 2&\ LilOIEH SSQ. 

© aw aoiEnw ?\£tm ai a 1 7312 mos mshai^eiej g^cwos g^ 101, PMosMP-ae* 

e g« 102, NMOS 1^2 g^ 111, NMOS fiU ^ E ^M g^ 112)1 ggtHlh 

® 2J\ Dfl 01 BI-CHI 2i01Ai£J ^ g«g g^(104)£^AL g^(104)2J 5^ 

Oil, £f2 £E1 3^(105)011 flStfCK 

nl g^(104)£ m^, NMOS g^lh PMOS g^g ^?^|— g^OPI UH^CHL ^ nl g^ (104)1 
tm ^ ^El g^e ^^^£S/Vj NMOS MgHAJ^EI, PMOS M£H A| ^Ef AK)|§ ^ 
EIB ^ 2!EK 

E 6c£J WICHIAl^, ?l£ rS g^ (104)2| £|^ SAJEIM ^ ^E|^ W2| ^ W/201IA1 £l^£^ 2hH 

AhOI^ £gtWtU)!l, #?| 2|^ EAiEll ^ W/2CH1A1 LH^^S SQlAmi^ ^S^^Mi g>2 ^El g 
^(105)g ^gtm SID. 

Dm ^OL l^SJ CMOS M2HAI^Eig JllStl-^ 2f7i LilOIE^Si 1 gsq^j ^^CHI ^El^ KHI 

?\2izm *™ sa g^g ai-s ^ siD. 

Etl, ^ £EI g^(113)# PMOS ^g g^(101), PMOS SCI g^(102), rrl g^(104), NMOS 

g^(HI) S NMOS SCI g^(112) 0I2I2J g«CHI nl g^(104)CHI 3^5l€l §^EIE1 £ 

§^£SML ^3 ^El g^(105) ^ ^El g^(1l3)£^ OI^OIAI- ^El g^g flTUB ^> 

S!D. 

«tf AI §EH 8» 
<EHxlS 

E 64^ EHXIS £g€Ej ggEOID. ^I E3CH1 EA|^ m\ ^OL PMOS g^(131)CHI MfClS 
g^(141)OI 3S^^ CMOS ^^CHlAi^, PMOS g^(131) LHBJ PMOS S^(133) S nl g^(132)2^ 
NMOS g^(141) LH2| pg g« (142)011 °m ?l£5 HHDIgEI- =&*\±E\ T12K HMOS 33(141) LH 

Hi NMOS ^ 23 043) ^ Pl g°^(142)^ PMOS g3(131) LHSJ nl g^(132)CHI °JtH 7|ah 

nSP g^(135)^ nl 2<*(132)2J 7^1^ RIOh 7145 HhOIMEt e?HA|^Ei T1EJ tHIOl 

^EHI 2 ^£1711 £IQ. D^W£, p 4 SP ^^he g«(U5)^ p! g^(142)EJ 7^^ R121 ItH 

71^ HI-OHEF EEHXj^y T22J tHIOI^CHi ^^£1711 ^Q, n SD ««(135)S 2§j SST VcdHI 

«SHD1- VfiD 3 E -*m g^(145)g 273 91 U VssOll tfSSD. E, PMOS ^ g^(133) a NMOS & 
g^(143)£J g^'^CHI^ 71I0IM 3^(134^' 144)01 ^§^£101 S^EK 
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Oil 7VS HhOIMBh M2H7:i^E1 Tl S! T2CHI 2|*J ?\& AtEI^EI =?S.7\ *JSS£SW|, it 01 SOU £|*|f 71 
45 AlEliEW S gEH^ £13 22 VccS^EI 3*1 EHH VssWI 3» aS7> BBIUIEI7I SD3 m 

gS^g EHxIS ODI«l£ kOI*£ EWS^Ei #012= SOI SD. HEM, £ 6SH 

EAI*> Hf£F 1T0L NMOStSgHXI^Ei ««) 83(106), 2JgB| PM0S(S2H*I^E1 «g) 33(116) 

Ah0|2] 3*1 E£ v g3# BEI S2j(114)£S gEloh^ HFe^'o^D. E, gjg^ NMOS 

33(106) S St^ PMOS 33(116)S z[2t gEI 33(107) a ^ #EI 33(1 17)0ilAi g3 
£S ^ El £101 SID. 

o.^es ««« o.^eq tHfflLh SSf ?g fiSSfe g3^ 2JDISJD. E 6E£ gjq £|S2J SHIS 
LfEhtb SISEOID. #71 £9011 EAItJ fctt£* »0I, EJ^ I 111 21^ ^ EW Pig 73 

R1 a 1 R2M ItH hHIH(122)£| B^M S^EIIL fcHIH(122)2] M^^KH^ B§1 EW P21HI 
g^SLlDI, LH^ EW P2S^E1 LH^ ti± S0OI i^SQ, 

£IS(121)= PMOS SgHJI^EI Q1 ffi NMOS SgHXI^EI Q2S ^gEIH, PMOS SgHXI^EI Qlg £ 
^ S TilOIM^h 3£J SB VccCHl S^EIH, =312)01 R1, R2 AHDI2J ixE Nl Oil g^"D, NMOS S 
B»£Ei 02^ ^ K TAOISM 2XIEIH, HOfflOl icE N1H S«*£!D. 

B^ tfi&i(122)^ PMOS S^XI^EI Q11, NMOS MSIXI^Ei Q12M SJSH CMOS °! HI Elf ^?SSH2, PMOS J=gH 
AI^Ei Q11, NMOS SgHXI^Ei 01 221 71101^ B^, EEII°«0| S3* 7 1- SD. 

01 aSWUHIAIfe, PMOS Sg!XI;£E1 Q1 a Ql 101 33 PMOS 33(118)011 ^£EIH, NMOS S^Xj^Ei Q2 a 
012^ B3 NMOS 108)011 SSSD. 

E 67£ #3 s|S2] W%\W UEK±! ilSEOIQ. E^CHI EAItJ* fcttSI- ITOI, LH* ^2 S1« 

£ LH^ EW P3g hHIti(123)£J ^J^^CHI g^EIDI, tfiitl (123)21 ^^^^Ei 201X1 = 

ds^f 21^ 3X1- P4H gte >J 2 OUTS At s^&Q. 

bH5i(123)= PMOS MgjXI^Ei Q13, NMOS M?HXI^Ej Q14CH] £J$H CMOS °]tHEit ^^UFH, PMOS M?H 
Aj^E1 Q13, NMOS M?HXI^Ei 0142J Eai°10l m^¥?\ SD. 

2|S(124)= PMOS M^JjXI^Ei Q3 a NMOS ^?HX|^E1 Q4^ ^2£|H, PMOS ^SIXI^Ei 03°| ^ 
± a 7II0IM7F 2£J VccOil S^£ICH, EBieiOl 21^ -*e| B» P4Q1I s^sd. NMOS ^hhxi^ei 
Q42i ^ a TilOIM^h SAI£IH, EaiSIOI 2I¥ EW P4CHI S^SCK 

01 i|SMIWIA1£, PMOS MSfXI^E-l Q3 a 01301 PMOS g^(119)Qi! ^gElII, NMOS M^XI^Ei Q4 a 
Q147F NMOS g^(109)CHI 

Q\9\ ^OL ^Al ^EH 8£| ^EH=. ElHxIS ^^Ol &?\?\ ^l^ NMOS g^(106), 2J^q PMOS 

g^(116) AIOIHJ SjCHE g^fHI ^2 ^El g^(114)# ^2£H3 ^2 ^Elt, h £S^l, EH^IS 

««0I ^5^1X1 ^ ^ffi 2iD. 

Etl, 4'AI ^EH 8EJ Xill ^EH= NMOS g^, PMOS g^ AHDIEJ g g^Oll ^2! ^E| g^t ^Xl^fe ^ 
01 OfLIEK NMOS g^, PMOS g^£J §711 g^&ilB ^2! ^El g^(114)e ^Xl^ 

SWij, EHxIS t*£m ^im<2M, s|S 9^ gLH s 5l^£S ^> 2iCK 

<SI2*!EH> 

E, EJt^ NMOS g^(106), PMOS g^(116) AfOIHJ ^2 ^EI^, E 6ffih ^OL NMOS g 

^ (106). PMOS g^(116) AF0I2] 3 Ml g^OHB mmt^ 012ICHL E 68CHI EAI^ BI2 ^EH 

2\ ^OL NMOS g^(106) a ^'^^ PMOS g^(116)# ^tl ME1^E^ £EI g^(115)# 

E^, age* NMOS g^, PMOS g^ Ami 2IOiL 01^3 SIS, L\J\m ilS AH3I2F ^01 

iiS AhOICHJ ^ MEI g^M £*m= 21E i«2|£iQ. 

<Xil3^EH> 

E 69^ 4'A| ^EH m X1I3 ^EHl LFDtf ggEOID. 4^1 E^CHi EAI^ ^OL NMOS g^(^ 1 ^ 
^ HMOS g^ 106, LH^ NMOS g3 180), PMOS g^(S^^ PMOS g^ 116, LH^ PMOS g2j 190) AhOI 21 
Oil, g^(^j#^ PMOS g^116), LH^ £IS g^(LH^ NMOS g^ 180) AMD IE ^2 SEJ 

g^(110)£S ^2 gEI^FH 21 LK 

X113 ^ EH Oil £JtH, fill ffi 7;i2^EH2J s2f 21011, kOI£ ^1 ^1^ g^2J gt> f ^ LH^ £l 

S g3£S^E1 ^t| ^> 21D. 

«UM ^EH 9» 

<BI1 ^EH> 

£ 7(g H ^g2J ^EH 9°' SOI ^2E£| ^Ei-j| §t:|2| 7dM ^EH2J UE^ SEE0IJ2, 

E 71£ E 7CBJ A-A ^il LhEhtf E^EOID. 0I# E3CHI EAI^ Hf2F ^01, NMOS (S^XI^Ei 
^«) g^(126)^ PMOS (SSHXI^Ei ^£) g^(136)OI 2JgoK31 ^ El CH 2iD. NMOS g^(126) LH Oil 

TilOIS 2i^(129)# NMOS ^ g^(128)^ p 4 SQI g^(130)0| ^^£IH, NMOS m% 

g^128£j ^$\m ^ ^E| g^(127)ES lEI^Oj 

^S, PMOS g^(136) LH CHI m^sq TilOIS 2^(139)# PMOS ^ g^(i38)^ nSP g^ (140)01 
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ttsaa, pmos ss g^(i38)2j zzm ^ei gsjoa?) a &s «ei S3(i20)tHi °io« veuwi 

SID. &2 tfEl g3(120)£, NMOS g3(126)^ PMOS g3(136)]ira 3*1 PMOS g3(136) LHOi) 

A1S1] »|0!M 3^(139)2] PMOS g« g3 (138)SS^H£J #^ ^SOil fiflSCK 

NMOS g3(126)2f PMOS g3(136)2F2J §711 S» g3£, E 71011 EAl£j- Hfffl- ML NMOS 
g3(126)£ A^o|(54)2f § g3(169)0il Sit!" ^ SEI g3(127)(HIAI ^?l2h g£l£l£HI CHoH, PMOS 
S3(136)£ A^f°|(54)°KHI WE S2! gEI S3(120)01IAi 5$l£t gEISD. 

OI£f Htll, NMOS g3(126)tHI£ SS gEI ^£tF7vl BH, gEI g3(127)M 

es^, ^ei(54) ma t g^(i69)e mm nmos m?hxi^ei£j 715 s?i£j ngg ^ aoi * H ir 4= 

2A7I UH^CHL 7IB MPI- £tl NMOS M?HXI^Ei2j 7I5 £1H Elf-^E^ 3«ll> h 4 2iQ. 
n££J. NM0S ebhxi-aEIWI u\Rt\0\ PMOS ^^XI^Ei^, g^CHI S3 g 

El g3# ^S^OIE § 3Stf= SI!, NMOS 33(126), PMOS g 3(136) AK3IB SE| S3 (120)01! 

sj^h ^9 «Ei*F3Afgai eh *oi UH ji^ an, aoiotsoi as^ s» 2^ en ss^ sq. 

<7dl2 «EH> 

£ 72= s gA| ^ EH 901 soi bh^x-ll §»2| H2«EH£I S3 ^ZiM UEK* EEEOIH, 

E 73? E 722j 6-B B9 ^£1 LFEKS BSEOIQ. OIC E3M EAISt bffil- SOI, p"«2| 1 

S3(169) LH Oil ^£21 = NMOS g3(126)HL n«2| 1 S3 (179) LH01I ^££1 = PMOS 33(136)01 °!S 

NMOS g3(126) LHOil 71IOIM 2^(129)1 ?>£ NMOS ^ 33 (128)01 ^£!2[IL NMOS «g 

g3(128)2j ?£|£| CH^Sf &S SEI ge| (125)££ ME-WH HQ. 3 El 2, 7110 1 M 2^(129)2] ^ 
^^(PMOS g3 13SIlh ^CH=)HJ 71101^ 3^(129)2] E!^& ^ £E| g3(127)(HlAi ^?I2F MEItffi 

S 73CHI EAI*i- HI-SI* WOL ^^^(54) HI- ai-^°|(54)2J OfEH^CHI 1 g3(169)0il 2jSH £EI 

S^C127)M ^^uhH ^El S^(127)£1 Til 01 M 2^(129)^ Sfi^MDE 3 

□ EfE(E 73°i $m), sma£(E 73£J °^) iD, S*h 1 g3(169) LH2] 4^1 TilOlM 2^(129) 

tl^^ ^BQil p'SLI g3 (130)01 ^Al^lD. 

t}™, PMOS g3(136) LHOil ^^>SJ Til 01 ^ ^^(139)# PMOS g3 (138)01 ^^EIH, PMOS 
g^(138)SJ ^?|S| LH^t &2 ^El g^(125)Dii #Ei^ HEIH, NMOS S3(126)lh 

71I0IM 3^(139)21 ^(NMOS g^ 1265U MH^)^i >ilOIE 2^(139)2J E^°^ ^ ^El g 
^( 137)011 A1 ^ISf £EimH SICK ^ g3(179) LH2J ^1 TilOlM 2^(139)21 m 

nMU g3(140)0l eflStlK 

OlSf Smi, ^At §!EH 92] «12 SEH^, TiiOlM 2^2J «EI g3Dil 2JtHA1 3HI01M 

OI-EHCHI SXHo^ XH^ *J£ g^HI- gEI g32J 1 g30| SuhE^ ^^*J-^^^, ^1 E&X] 
r^Ei g32] 2*11 ^ 2iQ. 

E, NMOS g3(126) ^ PMOS g3(136) ^?|2j CH^M# ^2 ^El S3 (125)011 MEWOt PN 
2^ 3^1 S^AI^IPI ««2h EHXIS SH^OI ^^i^ gSS »S«PI WWAIOID. 

«tf Al ^EH I0» 

<SI1 ^EH> 

E 74^ B B-goj 4 . A| ^ Efj 10 oj so) ^xoj x^oj m ^^oj UEFtH SSEOIQ. ^ 

71 ESOii EAI^ um »0|, NMOS ^ g^(128) LH CHI ^4^2J 71I0IM 3^(129)01 ^^EIH, NMOS 
g3(128)2J ^?|01I #E1JW ^El g^(127)# ^xltFH SiEf. E*L ^El S3(127)2| 

(HI ME-WOI p 4 SCI g3(146)l mxmH 2iQ. E, E 101g E 742J E-E UEhtf E^E 

□ID. 

gEI g3(127)? E 101 CHI EAItt LJF2I- S"0I, ^3"(54)^ 1 g3(169)^^ -7^2101 01 
S g3(169)^ NMOS §3(128)011 ^^E|-^ xm g32h g^hOI ^^2171 [III ^ Oil, irOIZU EH 
XIS2J gtm ^1 ^lg 21 Oi HQ. 

ZLEiLL 4'Ai %!EH 102| Jdll ^EH^, ^El g3(127)0il MEi^Dl p + aP S3 (146)01 ^^2101 Si 

71 LIU ° CHI , p" SCI S3 (146)1 2X1 &il^CHI -i°J 7IB Ugl tS^E^AM, UB ^^E 

M^EiSI gt> f # 3XUSKIL 7\B o h g7Ho^ ^ 4, oio!^ ^oiZU EH XI 2 Oil EHtl- LH£H 3>il 

fe^AIH 4 SiEK 

0IEi*f ^^?2J Xill kOI^£J2J M^l, 2I^^^E1 >0i^l ^E^H2 £? tl^ M^i EOil 

^^^Q. E, PMOS ^ S32J g°0il^ ^El g32J n + 2J SLI g3CHIAi MEW01 ^5 

213, E»»7ra£i aasD. 

<»I2 tHEH> 

E 75^ S ^ h g2J ^A| §EH 102J SOI ^?^2J ^EtHI &X|£J 7dl2 ^EH^J LfEhtf g^EOIQ. ^ 

7| E3(HI EA|£^ H^2F ^01, NMOS g^(151)H^ 2^ PMOS g3(152)0| SlSSra ^g&D. 

2im^ NMOS g3(151)0il aOlAi, NMOS g3(128) LHOil ^^2| 71|0|E S=(129)0I ^^2|H, NMOS 
^ g3(128)2J ^£|0il ^ ^El g3(127A)l £XmH SiCK E^, ^-^ ^E| g3(127A) 
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2] ~*m\ saws p + aci g^(i46)g 2D. heih, p 4 mp sskubjm tEma «e g 

£1 gej(127B)fi fiMSUl 2D. 

Sg^ PMOS g^(152)(HI StCHAL PMOS BS g3(i38) LH CHI 7\\D\^ 3^(139)01 S£EIH, PMOS 

93 gsi(i38)£i mim?i ^goi ga s^(i3?A)s gxiani 2D. £*h S£ ft a 

g3(137A)°J ^£ICHI n fiCI g 2? (147)1 SM*U3 HQ. Z1EIH, n £□ g^(147)tHI lEm 

CP} gEI ge?(137B)§ Sfl&KD 2D. 

o.a^og oj ge * AIXID ixOIZBJ S1 p t SW£3^H gfe 3^7* B?l [IE SOIL EHxIS 

DIU ±01* LH«# £01= 301 «SI SfifllSD. 

tf Al SEH ICE] *i[2 «EH0ilA|£, Sisq NMOS 83051) S! 2i«q PMOS g3(152) 2f2fS|. - fi ffEl g 
«(12?A ¥ 137A)# p 4 SCI S3(146) K n £D S2!(147)££ #EiAif?il gogj, A1AI°] g**££ fl 
g^Ej £h&SK« EHXIS *Jgf 4 2D. 

li\2 SEHOil/dS* NMOS, PMOS gej SHI SQ S ^ CHI AH g~ LFEHH2AIEL NMOS g 

s?(151 )2\ EJ8^ PMOS S^(152)]W°J g?|| 5& 33 OIL 3CHE £D aWSS^OIU- 
kOI* LHS# Dii: ^ HP. 

«£AI «EH- 11» 

<SI1 «EH> 

£ 762 S s^go, «AI t^EH 11°' SOI =?£S\ BffiSI §»2| HI1 ^EH°J UEF^j 13EOIQ. 

gy\ E20{| £AIt!" HKh 301, NMOS ITS g^(128) LH (HI >1I0IM 3^(129)01 gXlEIH, NMOS » 

£ g^(128)BJ ^£|(Hi SHWS ^£ ^£ tf£l g^(149)l fi«SU2, ^ SEI g^(149)£J 5 
?l(Hl ME^Ot S3 g£l g^(148)# «S§KQ 2D. 

¥S ^£ ££l g^ (149)2, mm #3 E 55E] ^£ £T»SK31)]Ih 1! g^(11)^£J 301 tfS^ 

a i sssaisi 2# asaxieL i g32 a« ngtixi s^n, ^eh^ eich sd. 

^ 5$ *EI g^(149)2J a g^m *S ^EHS Uf0]£, g# 2!Ei0fl 2|tl Sftfti- 5HEICH^ ^ ^ 
g ^El g^(149SJ) 1 g^CHI ^SjEPI lIHStHL 5E3!^ fe^l 5W^£g ^MV ^ 2iQ. ^ 
^2(Hi BioS ^5h^ ^£ ^Bl g^(149)2J fi g^^S £W $ 271 UH ^ CHI Oil 

Ei LH^t ^Ai^i^ 3£ ymziu. 

OI£h ^01 ^El g^(149)M ^XloF- 4*A| ^EH 11HJ 7H1 1 ^EH°J SRAM m, Si 
^CH1A1 MCI g^CHI2J ^ehe^^ ^H^h 

E, ^2 SEI g^(148)# £X\t[= ^01 EHXIS LH5 V£ ^SCHIAH H^tW^, ^EAI ^2.t\ 

XI ^ Sr^K 

<Jil2 ^EH> 

E 77£ S ^ h gHJ ^Al ^EH 11°_l SOI ^^£J ^Ell Sx|2J 92 ^EH2J UEh^ 13E0IQ. 

#?\ E9CHI EAIt> 1T01, *EI g^(149) LH CHI *S P* g^(150)M ^xloHl 2 

Q. £ 76CHI EAI^ 7311 SEHSI- Df*K?FXIOIQ. 

^ P 4 SO g^( 150)2 2*1 HgEIAI ^H, ^ SEHS EICH 2D. EU-El- A1 , ^ ■ ME| 
g^(149)£| 1 ge?E ^EHS 

*II2 ^0L ^E| g^(149)°J i g^l #EHS Bl-QIE, X1M SEH2I- D^TO^, 

^1 sl^t*-^ ^X1I^ 4^ 2CH, OilEi LH^^ tf^AI m 4 2D. 

E*j-, 7dl2 * J EH^, ^£ p 4 MD g^(150)2J S^BCHI ?HEICH2J XH^^OI ^El?l UH^Qil, XI! 1 ^ 

EH CHI HIHoKH PIE^ sl^F ?iAI^ £3M ^¥l^Q. 

«tf Al §EH 12» 

<»I1 ^EH> 

E 782 B ^g^J 4'AI ^EH 12°J SOI ^El-I ^x|EJ Xiil ^ EH ^ ^£1 LfEFtf IPjEOIH, E 

7fe H C-C B2EOID. 

Oil ESOil EAI?J HFSh WOL EEil^.1 g^(153), ±± g^(154) S TIIOIM 2=(155)^^ ^?£EI = 
NMOS ^LHA!±E1E| ±± «™ (154)011 °)2^01 p'S^J SD g^(156)# ^gxltHL ^ g^(154) ^' S 
D g^(156)OI *M» ^DIh UHfl«(160)3h 2^(158)011 9fl 27f^S^ S^EICH 2D. 

E, EaiSJ g^ (153)2 ^DIs HH£!#(159)2F 3^!M(157)0i! °J^H ^^I^^S g^EIH, EEHPJ 
g^(153), ^r^: g^(154) ^ SD g^(156)°J ?«CHI #EmOi ^E[ 2^1(161)01 ^^E|CH 2D. 

E 79CHI EAI^ 0^ ^OL ^El g3(161)2, ±m^(\62)2t p^EJ 1 g^(177)^S ^gEIOl 2 
D. ±± g^(154) S SD g^(156)EJ gomffl U^l ^ItL g^(154) S S 

□ g^(156)EJ CHI 4*EIA|-0|E#(163)1 I^C, ^'El AhOI E#(163) ^CHI 3 E -i|M(158)M ^5 
€H1 2D. 71I0IM 3^(155)21 TilOlE /+SSK17B) *«2J S0!S(3)£1 g^OI iK^ 2^1(170) 

0IE1*!- ^^CHI 2CHAL ^DIs HH^t(160)CHI £|«, g^(154) S fiP g^(156)l SXl ai*J0il 
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Hgt^S/*L ±± g«(154)2F §*!£|^ 1 g2j(177)£J 2?ll HgmH, g g2j(177)g #irfj xH^ 
g 21(170)21 Ugl? ^ SID. 

□Elul, »|1 SEH = , £ 76 S £ 792F IfOL ^ gej(154) a SCI g3(156)S °!2thO| «Str 4 
Sl= 23E2I £HW ^ 2JCF. 

E, PMOS ^gHXI^EiE Umm\£ ^ XCF. B, ±± 5! SCI g2j2] S?| Hg£ £1£J a 

^£^1- SICK 

02 «EH> 

E 80£ B SfS£l £A| ^EH 122.1 SOI ^5£J ^E*i) S»£| £112 ^EH2j LfEFtf g^SOIH, E 

81£ 3 D-D E^EOICF. 

DIM £3 CHI EAI*/ HF2F Ml, ±± g2j(l54)]IF ejSoKfl P*tt£| SCI g3(l64)g flxmffi, ^ g 
95(154) S MCI 33(164)01 £H1 SWDIft BHfl*(16B)a 2 E 4M(165)tHI £|tl a?|S|£S S^EJOi 2! 
CF. Ol ttL 3^(165)^ ±± 33 (154)2* SCI ge? (164)01 eEIE^ SSSCK HEIH, EMS g 
^ (153), ±± 33(154) a SCI g^(164)£J ^CHi MEWQ! ^£ MEi 33(161)01 *!£EIO) SiCF. 

£ 81CHI EAIt!" HF2F BOI, ±± 33(154) #(HI £ EIAFO I E#( 167)01 *j£EIH, £EIAFOIH#(167)2j g 
^ 3! £W SCI 33(164) £H» 2^£(165)S SSSKQSiCL E, CFE E 78 a £ 79CHI EAI 

^ X1I1 *!EH£F DFSWAIOICF. 

OIE1*> ^SQil SOIAL ^DIh- HHti&( 166)01 2|«, ^ 33(154) a SCI g3(164)^ 2X1 aVOI 
Hgt^SW, ±± 33(1 54)21- gSMOII 1 33(177)2] Hguffi, 1 S3(177)# ^oH Sljg 

33(170)2| S?ll HSf ^ SICK 

HEII1, »I2 *!EH = , E 80 S E B12F STOL ±± 33(154) a SCI 33(164)# °!SuH3 «gs * 
3= EJS, 2^E2J tf#ft £2e ^ SICK 

OS «a> 

E 82MI £A|?> Uh2h »0L ^£ £E| 33(161 )2F 2JSoFH, Ife* ±^ 33(154)01 ^M2] SI^Dil 

SCI 33(164)* fiMSKn, ±± g^(154) ^CHI 3^M(165)M ^xWDIE, M2 m£H9\ ^Wt} ±2m 
^It^CK 

X1I3 mW£, E 8221- SDL ^ g^(154)0| E|^ g^ LHOil SCI g^(164)l g^ofDj ^ 

2ir ^ si^ i a mz ^eh oi^s s^esj t> f ^i Est ^ sick 

«fiAI ^EH 13» 

E 83S ^ ^ h g^l 4»AI SEH 13° i SOI =?£21 St:|HJ =?Zm L^E^y^ B3E0IQ. ^| E 

3 Oil EAItJ Hl-Sh ^OL nfS g^(17h 172) AhOlM ^Eltl— £EI g^# ^^(173)2h ^ 
SKI 73) 1 g^( P g^ 174, 175 a P'g^ 176)^^^Ei =?^t[H SJCh E, n^-g g^(171, 

172)£i^AI OUH MS. MSJXI^EIHJ E3I°_1 g2]OI ^^£IH, p g^(174, 175)01 n + m£ 

g^(171, 172)CHI °JSm^ W g^^J g«o^ p"g^(176)0| 1 g^2J S^OI £!CK 

0|£h ^OK ^Al ^EH 13^, g^(17K 172)Hh PJS^fe P g^(174 S 175)£| -£EM p" 

g«(176)SC|- ^7ii ^g^HS^, ^EIDii SiCH Ai£J 5jx|±= LH^Ej tf^t ESmH SiCK 

E, ?;il^ S-g£^Ai = , A^°h(i73) OhEHOil p'S| 1 §Af SIS ^'£2 g^Lh BF# 1 

g^CHI E^ehE^ ^SSFS, E 83(HIAi EAIti" Uf°.F SDL P g^(174, 175)1 SID. 

W1M MS, g^(B)M CH1U7J 20keV, ?^E 45E0IH, E^e 4x10 1 Vcm* ^^l^l-S #CK E 
*L BU- BF,£J ^ CHILI XI 7f ^ S^(WIM MS, BF-^I ^^'CHIUAI 20keV)CHI A1E, n 4 £J Al 

Oil ir£!5fe ^AF ^t»-(H] Hltl ^Oll £J^H g^(17K 172)^1 ^^CHI F^E| g^^ 

£M pg^(174, 175)# £tm= 2E ^^uFCK 

«fe'AI ^EH 14» 

Ol «EH> 

E 84^ S ITg^ ^Al *!EH 14°_i SOI ^Ex-ll Sx|2J Xill ^EH^I BS LFEh^j E^SEOI 

CK #?l £SWI EAItl bffiJBOL ^EIE 2I5HD a DHS tf»^(2) SOle (3)011 S^EIH, EB 
S g^(183), g^(184), XIOIE A^nv(185), 2^(166) a m g^(1B7)SS =?£ 

£1^ NMOS §973^0^ 4+8^(1 81) a 1 g^(182)^S OI^OiA!^ £EI g^Oil 2J^H ^El 
SD. 

Ol tUI, E 842J °^0il EAI^ &0K EBilS g^(183) a ^ g^(184)°j ^£ E^E^ 

2L 1 g^(182)£J m$m ^E E^mgHF HI in*> W g^ (182)2] £E 1^1 Eai°J g 

^(183) a £± g^(184)£J ^^i feE EIBSCF S0I#(3)°J £S£^E1°j SOPF SCHXIE^ 

Ollitl X-fJl §EHHJ &EXI gxl^, ESIS g^(183) a g«(i84)SF 1 g^(182)2F2J PN 

^"H ^ E^EF^'DIEI^ ^ Sl^l UH^Oil, E«l°i g^(183) a S^(184)]1F 
H g^(182)2F2| PN St!" LH&B ^ 2D. 
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<M2 t!EH> 

E 85^ & g-gSJ £AI SEH 142! SOI =?2.°) S£j|| §j|£| «I2 ^EHS) ^3f LIEKd! ^EOI 
D. £71 £30)1 EAItHttSf ITOL Hi «EHSf D1&7W2I UEH.HI2 2iQ. 




S3(187)g f AIM jBasra, iflg S« 33(167)2 ftgsjog g gS|(1B2)SP- 3S £1x10)1 013.71 



□IE1*f 3«2J.H2 §EH2| ^Effll SxIS, IHy «g g3(187)2| £S2| LHEIJO 
«SAJ *!EH 15» 

<an ^eh> 

£ 8B2 a g-g°| gAI «EH 152! SOI =?S.Si °>E8I g£|S| Xil 1 *ED2| UEFtf B3E0IQ. & 

71 £90)1 £Altf HHHTOI. 0215 7I*KD K DHS #213(2) g£| S0lg(3)0)l n + fg §3(191-193) 
01 SgEI2. r,"^g (131 , 192) A1-0|7h S3 gE| g3(209)HS MEIEIH 

S2|(192, 1S3) AfOW »SI gai(219)£g tfEJEIOI ao. 

&3 *E| g3(209)£ a^ ( ev()88)21 ^5^(188) 013)011 «gE|£ 1 g3(p"l! 194, 195 °-' pi 
g3 196, 197)2£ ^SSa. ^£1^(183)^ S£i^2| &a 13 (229)01 SO Is (3)1 5«*HJI 1 
SS£S«I, n'&S gei(191, 192) AHDIg S3 gEllf 4= 2JQ. *EI S«f219VB 

^21^(189)21- #£13(189) 5)2| pfl gSj ( 198)0)1 2I« ?fiSQ. " 

#£13(188) ©121 1 §301 S1CHA1 , ^M(229)CHI 2ISS101 ^SEfe pU §3(195 ig?)£i s 

£1 fe£M De §3(194, 195)fiQ feTfl ggsffi 22 Q. U ,3 ' ;-1 

£!3 125 (229)2J §30)1 Al£ S0I#(3)0)I §EI^ ^MEII^OII °JM &ty?\ ^'Sfflu a-s£i 

Z1E1U, £AI «EH 152| flll SEH=, ^3 12? ^M(229)2| =^011 UIJ2SJ e^s fe^L pa 
§23(196, 197)1 Oimill &7I DJSM, £>7| £X1|g£| &«2| 7&SS 5 xS. ^ 

<W2 «EH> 

S 87£ S ^ k g5J gAI SEH 152' SOI ^521 &£j|| g»2| SI2 SEH2J UE^ S3£0|D «f 

71 £3011 £Alt^ tiW £M2! S^(201), g23(202) 5! XIOIM 2 = ( 203 ) 01 ioi'xi ^ 

*IB &2 «EI gei(208)£M iflM Sip. ^ 1 U4 ' :u ' ; - J ^ 

SEI S23(204 ~207)(HI 2iD|Ai, 71IOIM 2^(203)2) 2^ ge?S g^g HIHSj P a g 

3(206 3 207)g «SSH1, Zl OI2|2| HBII2! §3(201) ^ g« (202)0t Stf iig fel 

7^ y§ p"g g°i(204 g 205)# fgSffi 2!D. 

OlEMt^ ^^21 4'AI «EH 1521 J3I2 SEH=, p"1 §3(204 g! 205)011 £JoB PN §i?2| THtfg £P 
5(2, p g §3(206 9 207)0)1 2ISH 3*1 »«V 4 SQ. 

«^'AI SEH 16» 

<73I1 ^EH> 



£ 88? a ago, *, EH 16 oi sol ^?22| ufS36| §*|2| M\ «EH2| ?5f LhEhtf BSEOIQ 
71 EE30H £AI*h H)£f SOI, 4'EI= 715(1) S OHH 4f»a«2) fi£l S0ls(3) LH (HI £g #E| g~3 
^2lH|(211)g «5oHl 2!EK 



89 




OlEit^^S^^EI, I-Ill *JEH£J ^5^(211)2J eg H B) 5 f ^^^| o, t(i £^0, ^o, 

^'^^ ^S|CH1 ^^Til §^ 5301 H^^'tHIK ^ 
<7Jil2^EH> 

5. BSZ & WS2| Al ^EH 163 SOI ^?5SJ a^ai §*|£| 32 ^EH°J UEKf! EraEOIQ & 
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# FA, FB, FCCHI gS©H2, E*h H^£J S3 §9 ^¥ SEI EW^2| FDEJ ^ 

FCHQE 501 gSSKW g£I^^J £S*H2 HD. 

«fiAI SEH 17» 
«an SEH» 

£90?^ l* h g°J fe'AI «EH 172! SOI =?^2\ ff£H Sfl2| 7311 ^EH°J UEK5 B9E0ID. 

E, XIII *!EH = £ 9101 EA|*J- £I£E 4*^oHI 2D. E 91 Wl SAItf UKtt 1TOL Sl£§ M 

LHXI^EI Q21£| TilOlE OJteSHaSg M^XJ^Ei *m £1= AHDI7I- ^H|-0I1 °l^E1(199) 

1 gtH 2^EI = S5 ^gO| ail SEH^J s|g ^20ID. 

E 90011 EAItt SOI, HT^iW £EIS 715(200) #011 HHS ±r»5«2)OI *j£E|H, DHU #»2«2) 
£>2| S0IS(3)EHI 0WSZ1 si£g ^XI^Ei 021 a Q227F H5H0I 2D. 

□fafSIl S£g MSHXI^Ei Q21 S 022= EM 3 23(5), ±± 23(6), X1H §g 23(7), 71101 
M tf»SK8) S >1I0|E gs?(9)£S 01b v £3 £l£g eehtj^h Q21, 022 AHDI£ « 

S 3^01 s #^3(210)011 HJoK S3 SEIEIH, OJteSn £l£g MgHXI^Ei Q21, 222h Qff 
HIJSSJ 3301 a^o[(33)o^ *m ^EIEIOI 2D. E, #»HK210 S 33)EJ S«£| g^Oll 
£ B 33(2901) *j£EICH SIQ. 

□hsf£3 £l£g ^XI^Ei 021, 0221 £t»fe S0lg(3) 29011 #ZI §33(4)01 «SE!H, S2J- 1 
3^(4) £CHI £!^3££ XIII HH£!#(221)0I ail HH2#(221)£| S E -*IM^(244)t ItH 

£l£g IB^B 021, 022 EEOS! S3 (5) Si ^ 23(6)^ a 7I*!££ S^SQ. 

an hh 2 =(221)1 stmi— mzt ^ 33011 #^ §33(220)01 ^seih, §21- 

^33(220) £|a|5}HS 7HI2 UH 2 (222)01 ^£E|DL ai2 UH£!(222)E1 il^Ol] mt ^i&Oll 

°l^Ei (199)1 ««SH2 2Q. ai2 HH2(222)°j gj-^ 3^^^(254)1 mtl EHgt^ ail 
UH2#221(221A)]lf 37I3££ S^SD. E, 0^3 £|£g EgHXI^H 021^1 TilOl^ 3^(9)^ EAI 
mXI ^ S3£^^E1 ^3^(4)011 ^l E 4M^e ^« X1I1 BHi3#(221A)^ S^SD. 

Ol XIII ^EH^, ±ZIQ\W °i^Ei(199)^ OfEH^^S ^^1(210) S I 23(29)££ Ol^Oi 
XI ^ ^2 13 23! £xl*^£aL ^EfOll °]^!Ei(199)CH! ^S^fe 7145 glfHJ X|^# ESuffi 2 

D. ^imil °i^Ei(199) oFEJ ^Bl 231 ^tf32f 1 S3^2J ^E| S301IA1 

OIL 1 S32^umil °'^E1(199) Am 1 011 Ai 7\™ §lf0l ^^1-^, XI ^> Q(CHIUXI ^SOi 
£1 HIR Xim^Dl (HIUXI ^^01 ^011 £]*A l^F^ ^^01 201X1X1 SfeCKQ 5fe 

sxngi ta^um 2D. 

Ett, 7JI1 ^EH^ SOI ?\£ HH« fe'EIS 7I5.K200)# Ol^t^^, 2f?3SU 

# 2^ XlStK 7145 eiF2J J&mm EE^ra, XI ^> Q2| t^AIH ^ 2D. 

s^(210) ^^^(33)0ii 2J*H 2f2 MEItfOl, £I^£F 271^1 *IEf# 5hOI, ^^£J ES5FI2 
2D. 

E*>, E 90CHIAi^ EAItHl 2X1 ^Xl°h HHE^ OfEH^^S ¥^ ^Ei S3M ^^F3 ^EhOll 
E-ISh DF^7fX|g 3 ^|a« g^po] «>AH m 7| -|cn ^^01 457171 ^OltPI [IH^fHL SHE^ O^^OIIE 
^EhOll £!3Ei(199)£q tm^ 0^7hX|g ^2 ^El 231 gxloh^ 2101 H^ohQF. 

<ai2 *!EH> 

E 92^ a ^gEJ 4'AI %m 17EI SOI "JEsIl M2 ^EH^I DEH£ B3E0IQ. 

E, »2 ^EH^ ail ^EH£I- DI-S7I-XIS E 91011 EAI& il^M ^^Ul-12 2D. 

E 92CHI EAISJ" Hl-EI- ^OL Ofe^H M^XI^Ei Q2K 022 AJ-O!^ HUH 3 9^01 ^ 

^£f3(218) ^' H o^SJ HTcl^ 23(223) S ^ 23(224)011 £]tH SCf ^ ^EIEJH, D\^3 
g ebhxi^eI 021. 22S1- OB idling 3^0| ^ iiH^(31) S! H t^£J 1 

§311(12)011X1 ^EIEICH 2D. 

^Sf3(218) CH^^SJ 23^ HXl^ 23 (223) CHI A1 ggEIH, ^S^°l 1 23(224)01 ^ 

^£101 2D. E, Dg E 90011 EAIW ail «BISf 0^7hXIOID, 

ai2 s-ol ^eim nttvM, ±mm £i^e-i(199) t*w %g ^ei 23ei :h^^^ 

a^3(218)2F HXl^ 23(223)011 SjoH ^11-011 °]^E1 (199)011 4^1-= 7145 gift g 

^ol 3ai^ K 4 2D. 

HXi^ 23(223)21 ^SS^Al^, JlXlt^ 23(223)011^ ESthXI &E^ ai^o^ §01 

Ha&D. E*h 0111 13 1x1cf°/orf gEEJ J3£E2] 4'EIS ^§ tS^hOj 231 HI 

3 ^^lEIM MEI^EI^^mDl HXj^ 23(223)^ 21 E 7^tFD. 

«SAI ^EH 1B» 

E 93g s ^gsj ^Al SEH 182J SOI ^5£J ^Ei-ll &x|EJ UEhtf S3E01D, £71 E301! 

EAI^ Hl-Sf- ^0L 0T-M0S 23(225, 226) AKJI1 ^2 SEI 23(240)2:^ ^2 ^Emm 2D. E, 
DT-MOS^, 71I0IM ML! 23(3cHy ^5 22 )t S^ICHI £§3^ M0S M?HXI^Ei0(D. 

DT-M0S 23(225, 226)g ^ p^2] 1 23(231: ^ ^El 23 230) LH Oil mSj NM0S ^ 23(232) 
2t p 4 2| SP 22(234)1 ^xlSffi, HMOS &g 22(232)^ ^^(238)1 l^li UH<^S(239)0ii SW2t 
t.NJil , NMOS m£ 22(232)EJ S^'^Oll ^X|E|^ TflOlM £1^(233)^ gj^M(235: TIIOI^ ?|ehe)| 
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^|^|7WI^I.pS S*£|I2, fiP 33(234)^ SU ?!^E )g g t , HH2#(237)D1I 

ffl fl *f^>°L ll*L32R t Sf f??J?f S& S2!(234)ff SB 3*101 tfSWH, 3ST 

0l£r 3X)I, 4'A| ^EH IBS, SCI g*K234) S! 1 (231)1 gtl Jtm §g g«°J Hg^ ^ 

SS3I- VW, »S gEI S3(240)0il °I*H DT-MOS (225 226) ArOll ff§ gEIV ^ S^nff of 
£301 DT-WOSM HIJ32J g0|3r?ll SSif 4= SILK £E, ML) ^E=2f ^qje sheme^ =g sheh 

«^A| SEH 19» 

£ 94= s a.goj ^. A , ^ EH ig o| S0 | bh £ ^| gxlEj UE ^uj c r g£ 0 |Q 

#71 £E30il SAI^ Hh£h B0L Til 01 W til 12^ g£ MgHXI^EIt t^tF- t=2HX|^Ei 




MOS g?H7;i±E-l 



£!S(242)0I *«SCh HD£!»(342)£ SO|M«(Wl)W |«i Ea°! 13(245) °-' 5^ 
33(246)0)1 S^ISJ^g S^SP. o-.l«o; 



ttffi, ?)I0|E = W7I- HI3SJ_ y§ E2HX|A Eil ggaffa MSijXI^E) «g 33(228)0)1 = , EEfl°] 




MOS MgjXI^E-IM ±t^iSr= S0lg(3) #£) 230)1 13^(4)01 S°l3-(4) ^(Hl 

HH2#(252)0I Sg^D. HH2§(252)£ 3B|M«251)* =35 1^?255) 5^ 

§3(256)0)1 2!7|Siog S^SD. ;b - ai - M; - - 1 — 





^3(256)2) 
SfE« « 



OllUXIg H»AI3?I7IU. NUDC(Non Uniformly Doped Channel)*) * 2 li- Allfk £ ^ 
StN i/MS! «ffl AI0J SSsOl Hie tf»BK2)0| Si g£H| S0I2) ±±/£2t21 gat gi 

«^AI «EH 20» 
01 SEH> 

E & g-gSJ ^Al *!EH 203 SOI &E5e)| Sx|2J Xill *jEHSJ UEhtf E^SOID. ^ 

71 E3CHI EA|*> Uh2| HOI. 4'£l= 715(1) g=> DHD ^S^(2) #2J S0I«(3)0I n§3(261, 262) g 

EHjHog gsi*H2, n 33(261, 262) AhDIOII p"S3(263) S! ^£|-3(264)og 0|#0)7;i^ ^£1 « 




0I£1 S-OI Xfl 1 *!EH=, p 33(263) S ^£13-(264)»g 0|^0)X|= gEI "3 ni^gL™ m 

4'A| «EH 2(E) S'E M!HXI^E)°| J)I0|E^£) «g ? |ajjog gg .* f a-nn, m, 

|oii, £Bi 33^ *Mm ^ioim^i q««^ss*j. uia=i Idisi-Ti Se e1«5e!i f f ? 




Sir EUm?! ffllSM, a^D. 

0|£F B"0L s'H M|H7;|^Ei Q31 Oil HJoB E^r PI, 2X1 ai^ ArOi^J 1"= eeHXi^R 
Q33CHI S}M 2!^. SXI 319 Af0I2j 718 Q0l£E M^k fl««I2 S!Q 

tir 



57-23 



^2000-0048319 



S^JSS^g^jW^BE MggiB^gg^tf flQ. £, QE ^£ E 67011 EAISKH g 

a&SlY■WJ8aia¥& i ^ > aa!!! l . AH,,!, as - SE ML " nia 

BBS EW Pt AK3IM 1'E Ma?3iE1« gtm 2iQ. 
<fl|2 *!EH> 

S 98£ a afgsj 4 i A) « EH 20°i SOI 752| Sfl2| 7312 «EH2! LEW! B3E0IQ. g 

3*21 71 « flH^l SMISPI 4= sick 

<SI3 SEH> 

E^H BTS2| flAI «EH 202." SOI =?2°1 SJEH 7J3 SEH2J ^gi UEK3 SSEOIQ. * 

4>2| rfg 2J<261, 262)g afflS HHXISH2, 2t n 33(261, 262)A10I1 tf»SK2B4) 9! p'S2j(263)0ll 2| 
oH ¥M tfEltm. 5^1 SSIff &S ^±^(265)011 °loH S3 MEIoHl 21Q. 

=4:2i r/gs; (261)2 |§og E^h P1 101 3*512. §?4=2| ^33(262)2 Ii£g 3* BX1 
P12CHI S^SQ. 0l£h SOI. 5>S HHSS ^4=2| n 33 (261 S 262) § S^isjog ggg 

<7IE*> 

E, HE Sffl73iHS| ±±/E.&°l S^(n'S« 261, 262)g DHSJ £5^(2)011 EfiTAI?|X| SSS 

oi dhu vm^mm Estae amsi sois ^ssi-oie 

«H§» 

^/EElie! 331 DHg tf»SHM E^AI?PI 9|t|. g£M2| =*£J SOU ggfl 37| 

HE1U, SPI** »BWAI£, E 8EWI EA|*H Al *!EH 1421 »1 *EH2f 1T0I i^/EEII°i g30l Sfg 
J*«0T«£« SE2| ?>?il oKJI, Stt SO IS (3)1 *hSofe 30IS §£g g5f ?£HI W ^ S 

Q. 

□EH Ad, 2fES QE 2g-(HI OilLiXlg Sgtl Sf7H SI-CM 1£M£J 01 s ~°jg *BSF^ §£| » 

s&Ksrvss 111 ssitg&ss %m^i M"yi*apffl 

2J i» «S S^l 6^1 S 4^1 SCI S^Oil 21SB 3»| 2§m ^ SO. 

3 32K S7I 5J01E 17H2) i» «g S«2| 7IS SOI ^52J Sxll 21 
^ S!Q. 

S WSCHI [OM &ES0 SXIIHI SiCH/d, ^^21 Sill iAh «S 2,^ gEI S^tHI 2|t| ^75 

gEIEIU, ^4=21 3912 ±X\ «S S^g ^ ^El gsjOII 2|^B ±7} MEIEI2, §|^2| M\ ±T,\ « 

S geiZF ^^2| »|2 S2j£ SOIeS 33011 £1*1 ±K *5IH?| 



Lp^iA^AIOI^iXj- SSg^i §3 MEI*>2I tffl, Mfe'^ iXI LH2| iAf S^2| ?| 

= ^S(H! [OS E7ESI §XI0fl SiOiAI. 311 £IS§2| g«s SOISM 5hSt^ gEI 

g^CHI 2|tB ±K BSIEIIl, 7312 SISg2| ^^>2| 33^ «BI S3CHI °Jsl iXF tfEIS 

SE^.=a» IIPJ-IT. lit ¥4 £ M?a'g il 11,1 tffPM a 
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Ai,f# "Aim its. % ibmm 11 m 8 

a ^"gCHI EOS SxlOil SiCHAI, gE| geiCHI iXh gEIS iXf «S g2<0il »g£|- 

I He Stowfi^'S ^D^' St^PI UBStHI, 

S IfgCHI [QB 3XIH StCHAL 13 g3S ASSESS Stj*p| [H£Oil, 12 g°j 

£j sefxioii sass a^vs.s. einv * sta. 

£ ITgtHI Off B>E2| 3X101 Slffl/d. 19 23£ 4 SOU «3SKU 3 0|2I°J 

e ^schi nw s>exi 3*100 schaisi ±tj «ei 2321 *jchs amsi gess ±g£i 
l^i'a^^'^.g 301 CHt " ^ a saw «sepi mi sol s^si sgsw 

S VSOI [Qg BEH 3»2| fiP g3£, s^o, ±XH!« S^S, SJCHE 17H°| ±JQ. ge"£| 

sa^jj^oiao^ajMs* ssa^i msoi. s?i 301s uhhj ±n *s ge;§ s?i aci sstn a 

fi.ww■"*2^sa•^am?^&ffia!flSfilJ^B«tf ,a ' , ■■ 

£ If™ (HI M ^» «E| g°j g g^£j S^S, SO leg Sh#t> IS g 

si si fiofss 1 ssss in%%^%s^mui-^i^%%r^ 

m 19 tfEiw ^ si a. 

£ BT30I Bf£» 3*2| tfQ g«2| a^s £ § ojoi ggEP | m - m m gB 

g^B^ TjlOlM S£J ^§2J i»2J :?« fi±g VSV WSJ HIEiyOI gOISM SQ2 SKr 23 

1 ii^A?u% < gt l B%8%g^ti%\ss%^»r 1/2 0,81 

s ers'bi ros bjem s*£i sei geion sioui sra 19 g^si =^ mei g^ 

IJP^fflf^fSlS™ |S M s |,rSI fil%§ e 3 S E Lli a a || s l.I? f | 

= vsoi [as s«2i s.^ «ei g^s sjots nics m?hji^ei g«a 

g*fg LH¥ SIS gS!(HIA1 S3 S| 4 SiQ. 

tSSfll, NMDS MLHAIiE-l §5 S^. PMOS MLHXI^Ei g^ AWI2I 9 SI stSjog &2 tf 

Els' 1 4= S!D. 

I SWIM'S IIV4 iE iimi°^L s g a l^^ 

B BTSIM ffig &£ai SS2J £□ gejs, » tt MEI g2?2| ^^ICHI MEI^Cfl S«£l^ »2 S3 
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an s^e *«w ^ si= sra, ssiE£j vsm saw ^> sjd. 

S BfSOII EDS &EH §*|2| gEI g«°| g«§ ^?g5fe J5H1 £■ Xfl2 W£S)I g«£| 

if I Sil if I lt%-fS: * M = EI 5595011 ^ g£l ms - * s * asi 

B BfSIHI IDS B^EH S*£| HIJ22! g£l £S:?F 5£ 391 BfEJI §3^ g^oj iXf * Jg g 

iB%8fii§3/IS%SSSiJ , asi.I^.1o'l8^tl£%9¥Si^l5Sii 

gSEPI UHSCHI. EMS!/^ g2<2F »EH g« AH3I2I PH Stf LHSfe £^ £ HQ. 

«SSI7I UH^tHI, MOS M!HXI^Ei£J 2ST0I £JSh= SMQ 91X171 SS^ W * SID. 

S BfSOl CDS »EJ0 Saw SiCHAI, S3 13 S^tHI °J2SKH *!S£I£ ftl SJEISI gsj£| m 

HQ. 

SSShSAI SOIsWI BEI£ iMMi &S1 E2SKD HQ. 

S VSOfi COM &ESI 5»(W £!0IA), &a £EI 33^ *<2 g^£| 0«I3££ SfiEIPI U 

soi. ffleis^ gtfon ^em^ suae saw ^ so, 

e srsoo M &eh sasj so ge?g M os mshxi^ei s^tHi esa= mos m!hxi^ei£i hoi 

DT-MOS e?HX|^E1£J tfgfi SEW 4 °[Q. 
5 WSOfl CDS BKES Sx|2J i»SJ g^2| aoiS tf£ 3 £> h EH AIM ±»2| S30IAI 

sl^Ali-SlsVM^^^g*" 1 " 1 SI,S, = S0IS21 S!!S • , s " e^^^&s eat 

im%mz%m m2wsjm3% c &vst i ?' ea 39,31 * m na 
smaf swa^rasii imp ^o* 5 * 1 s ^- s etfAis * 9?i 8 - 

e ^-goii »g SX |o, a2 sreioi sxkhi hoiai, ±k g« 

S.:>%% £ ^311 IIS S 11^,2^ S0I6M 2,81 i " eaE,£ ™- 

m siaaifi i&m ^ti^ vim}. 1 m^a 

s i h gcHi ms sfEsi sxisj as ^s^, ^^>£i muxsi zmzi so i sou g^gg sgjsi-oi use 
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c 

S|jl SSl^SW, USE S^l Stl USE S^tHI S*fe ±R ge?g SOIftM 3*| 

[&EW, SLI S^S, SOI© Ol-EHHJ DHS ISsOil *!«£|7| OH SOD. ±» if El S^M §3 tfEIH 

□1*1= ersv* s±tt©s sjnv * sjd, 

OEM, CHIaiej^ SStl Stl S= SS. #71 3CHE 1JH2J ±K *Jg g^Ofl «g£|£ ±712} BEI 
^El=§12| TiEll ABftPI ?IW ^ SfOi, iJSEt S^ISJ m&% 21? 4* SIQ. 

e ran r&B ass 3*121 392 sessj EWd)=, sois^i ^t^ot se 11371- sn*m. 

S BSW 2t0iA|£l gsm gx|21 JOS E*?fl(b), (c)l «tr£g*i, ^ sei ge?g°i w 

E5SMSI- SEI ge?W£) £3X1* SAICHI 4= SD. 

e arsoi [&e ^sai g»2i «>i <c)mai. oioiekhi aoiAisi 1 21? 58- 

g«g 4= SID. 

(57J &?°f S49 

g^g. 1. 7|ih, Q|g §25 qi S0le(3)^g 01^0)73= SOI BJBB §X|Oil 2J0U1, 

£71 SOl#(HI £X|£JI2, ZWOI ±g2| ^Xh^h ^rg£l^ S^HK 

#71 SO I # Oil flXJEia. £71 §!4=°l g^ AUDI! 13 i» MEISfe ±Ah «£| S2J2L 

£7i soiswi fl»aa. 2i^£¥Ei a*i n§ ^ssi- eci geit ^aiohoj, 

|j o^L^o^,! 131,21 ±Xf ° = S " °' SO gsjBh gsKB 2§ § 

2. (a) DHU §SS S! SOIsSiS 01^01X1^ SOI ^?5£J SOI 5H|5^ B 

(c) ^^°| Mgiia zt^WI 132fg DH§Sh= B-71 - ^71 MSL'xl g 5<0)E UHHJ MSlixl 

LH2J g ^5121- ^71 SjCHE 13H2I MS! XI o|£J 4^1 SO I #011 £JtH S£l g^OI - , S 

■(d) &y\ m^SU ±7i tSS g^ 2f2HH ^g°l i30i B7II1 Q ^Ultfe 21! ^S££ 

&EJII S7v|£J »li 

3. (a) ^Ea 715, DHg 1S# 3! SOIS£S 01*013 SOI SOI ^ti\t[= &t 

£h 

(b) SOIgl £ta|SJo S isog^g s»SAJ9| S?01E 1»2| flll M&lxll ^«Sh= E^l£l, 

(c) ^71 SOISg i3BjS)os"iE5£S^H ShSAI?IXI SJ3 ^4=2J 32 M?«XIM E^l - ^71 

(d) fe^l W M&'xl a UISM Mffl» ZfZHHI ^S^i DHSSfe E^l - ^51 W gaixISJ av 7 | 

.^£J ^| SO I S CHI 2l4oH *g S3 S^OI ^S^' - , ^ 

(e) s^oj ^ m * gcq ^zi-chi ^gcj ^xfl Qi ^Hl^h^ 211 IS£g 
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&£H SM£| are. 

4 71^, me sas °' sois^s oi^chxidi, soi#(hi cmos muroi^i- ssei 

I eJksi sag gTii^g&i! soial 

Ja2 Is MaxiiHS few xi ^ cmos auroiisi ara hioieu eai2L 

(b) #31 CBOIEHW HI a H2 MOS egxi^H2| S3» «Stt= Bmi 
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01 ^ Ml 1 xH^^^^CHr 711 O^W^ ^ w »fl *«S THOUGH s*»KM, ^\ ±± 9! 

a Vsisi kksWi bb^ sasioTaate a i sa« h^£ «£««K*sei« ?>= 

£ IS S BSWI CLfE SOI &£*QS»9 H^^l^ £AIWIM U-EKH^ 

£ 2^ £ 1H] BTEjasag ^233 SOI Bt?2| ^£1££2I ^SEf^i LI-EKHzr £2£; 
£ 3 o s ^ S01 | SOI ^aig-xl?!- CMOS! tH-B^t!" tiAIOOS U 
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£ 5(a), £ 5(b) SI £ 5(c)S £ V30 || CUE SOI ^?221 BEHSflSI Hg# SSStfl 9\*i, 
^Zj- M0SFET2] BH£, B flS'£; 

£ a i^.CHI il}E SOI ^SHJ &£ffl§X|£| mSM fiSSPI ' fltJ S!Wtfi«- °' 
MOSFET AK313 7TSiaf2| »7« UEkH^ £2£; 

£ 7(a) LHAI 7(c)fe £ BT3M [Off SOI :?£2| Bf£SI§»2| H£3S* ' flSfi^l ^ 

£ 8 ss gfsoi Q£ SO! ^shj uEas»g as tftsraw ^aiwim UEH.HS- ^fi*2| 7» 

Etwoi £J-3£; 

9^ £ 82J ff£HS»2| Till^Sgtf ^So^l 3*J ^^^1 ?H^& BS£: 
£ 10S SOI ^ZE°J ^£X1IS7:I1 UEKHfe ^S^^J WBPie! BHS; 

£ US ^2H°J DE SOI ^i°l ^£^xlM LI-EI-LH^ ?W^°) B9£: S 

£ 12£ ^EHSJ £ L\E SOI ^SH| ^£xll^xl# UEH.H& 7H^°i E^£OID. 
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«= g-f s "r s «f 3?- soi 3is£m tiliEia aiastHi sjoB g*£i= aaiaisoo 3gs * as a> 

*i= PMOS agg 7H*1°^^0I gSEIKIl. OlE-mj" CMOS il£2| fl2^=^(Vdd<1 .5V)2| 

on aw a^^raSs ih wtiT cmds ass *asfe nosfethi aawasKvtws asasrtvdd) 

ef 1/4 OloS 24! I! 271- 2JD. 

nau. saaasroi a±s MosFETsy ^ asas^ u% msi xi**^si£S § 

»i 2 xIO"' Ampifjm 

d{lnlds) q \ Cox) 

COA1 ldoff= £5 SEH(VeK>)2| E£l!°!aS, lo£ Vg=Vthi) III SI EaeiBft. S£ AIH±a*l»E2| 

Iaks oe sis Worn, &*£ thoissboiq. 

te *oi g^D SaV^i eS»ae» we mosfets s ^amoias* octroi, aaa, a* 
BiaBj. aTfiaassh isi #wi emi ^msjoixi so. 

a,™ oiliuS^Hsi mefetsF aw»as» amite aoi aawoiQ: ma7a±Ei2i ssraEHH 
f mosffI »ass=Hi wT a?i«aaoi *s»ss giaa, sje sehoiai, Siis 
sa« BiW3i5i *ST aSiaasui zr«s «sbq. 

m hiiijk ufKFFDI- SOI ^I^WI SS£I£ 35. ^at*- £S*IIM£I. EHxI-g-iEl § S 

S« £» aiif aS«H>^b^ ifau^ai»asrsi saoiE-as sawaaassAi 

lio, o,f 7q S MS^!too1s lfe<W a*S«. M 44, StU 3, HOIK 414-422. 1997d 
nTMn<?fHiAH 2J- E2HX|^F-I- X«aS^(32b)0l ?IIDISa^(33)(HI 5!2 S^l' S( 
tt*h rt= ffllSW E 11011 EAI=i SOI We MOSg SJ-Ei-IISxl^, E^g]nsa 

«fSi 4 2 f ?«« 40)oi "»ea^45)» mn i^s^(4i)oii fasoiMa 

oiai "l?io1 ^Ih 1h4 T40) wi aaoi 5a a^raoi, mhsi °^x\m°jm aoiv ^ sd. 

cnee tc rii oilSAI E 12WI EAIB ui-EMISXI^K ««S?HSfi » 97-36246SM II 

^ a Sb^ic H *§§3fi "Jg i'EHxi^risaS' oHfelawiHsj fflyg^(53)oi ^hhjich 

D nau 01 B«as*ife. ^ mbxi^ew uioioiiaisoi Bfiii,,^?' n,S01 ' s " fl 
S a 1 BjEas«l feaTifai sa a aoio« 3^1 iss she sa?h ao. 

^ aTIaaf^ Msi a i sa^ aas^^oi 71101^2^ #oh ^sa Jioisa^ ± 
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aas^2i"atsab a i ess s^bse^ mss m^m eisse a i ess us 

E i^i^g^i ?>sq. 

e ps saw sisra, soi izsi &£HS*i£i as»gs : i ) ?is#oii dhes §s 

3 M 1 ESS SES&Efllttt SgShOL £9^Exll#£KHI 7I0ISB3^ a 71I0[E£1=# «jg 
«i^97B; ii) 1 2 £ae 4^ S! E32!g3# CSStfl -^loH #71 TilOIMS^t 0h*3S AhSSKH 
Xil 2 ESS ^£gOi^g ?S*fe"EW; a iii) a 2 ESS ±± a E«E!SeW2| a 1 ESS 5 
3fiKSI*2| a 1 E2§ ^£M£EM B^AI?I7I £loH THOIMS^t 0h±3£ AfWKM » 2 ESS 

^-goi£# q %n ^stra BjtH , a 2 ess ^ a nasise? awisi a 1 ess ih^s^oih 

DH€IS ^£5^CH1 E'SoKO, SH^g3°l S3SQ HI 1 ESS ^£t£E?l- S£ a I ESS H£E S 
£i^g^t SgSfe E^ll ESt-Ch 

g* 

a «^[H| SOI &£»Sfl£, DHSS 13^ S §3^HJ a 1 ESS^I 

S^ESIISg SOI £S&EaSMQ SF£ a 2 ESS ±£ a Eaeigei, EME) 

S^AWIM tJHxIEIH DHSS B35HHI E12SH2, MHS2I2I ISfiD ici^E^ » 1 ESS 

3iE WW§«i a i ess asses, a a i ess HH33gw sss Hoisa-^e 

a' mB SOI 7I5£, XITO*h XiXI^I^CH! ««H = DHSS B3S[ K DHSJS 

S2EI = iE^ESIttS ESSKQ, Xi^hHS^j S ( H^g^S| 4'^ CHI SfiofQ. SOI 7IS*i 




^SXI^EL Sfl Al Ei =2| E= 5lS?h S£EI^ 7 1 BO I XIXi^E^Ai AFgli 4= 2JQ. 
DH^'S ^3 D 4^A1z, OH SDL SICb 9J, SIN ° k §01 AhSI! ^ 2Q. 2J-2I ^M~, ^HXh S|- 
= BJEH5M2I «S, ^DiS BKHSXPI- A^H UHEt] e^S 3ST2J HQmOl i^l 1 ^ 2 

OjaCH, 2f BOnn LH XI 500nm gEOIQ. 

SS^Exit#^, ^?HXI±E11 «SoPI ^1^ ^e^SAi J\^t\-= ^M^Q\H ^El^, 711 



Oil 

Scfi'/'^Sti-E M?H"Xl^E-|Sj a EEllEtS^HJ St^OL l^^E^li a^^i XH^S^BJ SOL 
i£M£E, DHSS ^2^011 EiS^USE ^^M^S"S^^ SOI €3 01 El ^X| E^OIEiCHI 2J^L 5 
^1 ^ 2iH> ^ 150nm LHXI 200nm gEOIQ. 




1 SStUlh 

1) a 2 ESS S! EaiE'g^=, i^^E5tll#2|- ESS SI 3ESS2J ^^ii, 
tfflaCH, 2f 1x10* atoms/cm 6 LH XI 1x.1(f atoms/cm' ^ES, E*mi-0! S^l 4 SQ. 01 SOilAi, 

a c ai°ig^=, ih^^sj ±± a EaiE'g^^ e^chi ldd ^si- ^ ?>2 ^ a Eaiag 

ZsTo i^i^E^f ^ E^ S EEil°lg^]l|- f^i^f SB»CTU 

^ asasxiHi ^soii nej ^^ti ssi 4 aa. is^Eai#°j ^nKnaa, 2oom)2i ^ 50^ 

Q ^X-ll^^^^. 80nm LHXI 150nm, mt\, 100nm LH XJ 150ntn ^ 4 HQ. 

2) E 2CHI EAI£! ^OL iH^g^=> 7iyg^£J SOIS^£:S S^^H^HF 2SE ^^P^ 

El Na a DH^JSj S^CHI EiStl^ H^E M^#^ h Sg^HJ a 1 ESS H£M£Elt Nh^ ^gtf 
B, Nb»NaEJ E^IM #^tFE^ ^^l^E^ £g£!Q. OIBHI i^i^tz, 59^Ejfie2J Sf=n, 
52*1!^ ^«l. H^E ^^l^il-g^ SOD tO-BK 5gl 4 HI2, WI3CH. S^iR^Hj Till 2 E 
SS !£l£E(Na)^ ^ IxlO 16 atoras/cm 8 LHXI 1 >' 1 0'° atoms/en^ a OHU£! s9° v tHI EJS^hS 
c g^#^l-Afg«oj xil 1 ESS ^£!£E(Nb)^ IxlO 10 atoms/cm" LH XI 1 x 10""° atoms/cm'^ 

Z 212, WiaCH, ^ 30nm LHXI IBOnro a 50nm LH XI 150nm gE^ ^ fiSSQ. 01 (HI CHoH, S3x«y2J 



Tb< 



Y ^»Ab 



Tb^ iBxe^BJ ^]B1, c^f SS^E^Il ^EillSJ l^DI E^l S 

^hSOIDI. ^1 £|*H, B WgOil QE ^E^IS^I^ 53x1^(4)01 &Sol SS^'Q. 
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s.tt. h^e as *im %zkt\^m asei^ 201 Hrerasm: 

Xd < 



Xd- HfeE B£»aK*g2i2| 51012 Vbi^ 32T0ID. OIM CH*L H£E H£»SK+gS!S I 

01 30 a m g0) | [Q £ SOI ^5°J S?l*IS2KVth)S Qg ijOfl S1*H S. 

tm Mo\m 4 so. 



3) ± 



50nin LHXI 150nro 
EH , Zk. ±± S 



fiW4dma% w^m^fjm vst^m?*™- 

^ BEIAtOlE; 9! □ ^21 S^M 2J«B, Sf 150nm LHXI 300nia sp=JI£ 4= 21P-. OKHI CHtL 

CHINCH, S! OlSSfe CVD SOI Af§l! 4= 2iQ. 

n 1 ess aa&sa»s. tie bohhai skisi ^emssi sgggoi tua ^ssi ^=1 

s SSI 1 * S!D. 

E£L SS&ESISl fll 1 ES« iS&TEHIsSS 5fe "SS, iit' SS£S tHSflXI °i 
M 9*1 ESSKr AUS 4= SD. »l 1 ESS H£sOI Pg §£S2J SS, BF ; , 
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ESS §£13 31'^ §£1££^ EISEI^ XII 1 ESS §=#£J Sf U10 atoms/cm 

LHXI 1x10* atoms/cm gE?F HHW*0. tTB, S£*S£7I- Sa»S»l»2| SBOOAI W§ 33, 3 
£J 9 1 ESS ^£S3 ° f 1x10* atoais/cm' LHXI 1x10" atoms/cro BUfflol-D. 

as, s^^Ex-itg^Qii >iioiM^2^ a tiioims^oi nomm^ a flioieg^s 

1£ MOS MSAI^Ell SSoh=? ^gCHI [0-EF S£i £ HQ. 

EPO iDMAI, 3HI0!MS^# D^3S AI-Sol-OI SI 2 ESS §£#01£OI ^BHDI SI 2 ESS 
^ '9 EEOSSeiffi SSttflh Si 2 ESS §=P£J MS E^ Pgg ^ 2JH £K7|£| M£mQ\ 

kmm'^ sa ±± a Easjs^a gois, £aesji«£i s^hoii im 5§i ^ sin, 150™ lh 

XI 200™£J ^JJilt £S&£»I«£| 3?, 301 = ef lOOnm LH XI 150nrn HUffitm. OH SOL 

ojoi AFSEIS 2f 10keV LHXI 25ke\£] 7H*0ilUXL S 2f 1*10 ,s atoms/cm" LHXI 4x10" atons/cm" 
EJ E^*£ oiqi^oI *gi§0|| 2JoL £|§3£S Sf U1(f atoms/err* LH 1 x 1 0T 1 atoms/cm £| g^fi 
£ES eF= SBDI AFSSQ. Hl^l- AhgQ = g^, Sf 20keV LHXI 50keV2J ?H*CHIUXL a a* 1 

x10 w atoms/crif LH XI 4x10* atoms/cnfSJ E^3S bl^OI^OI ^BIEIS- ^01 AFSBD. 01 g&IIAl, 
±^ S EElieiS^^ LDD E— DDD g2|g ?>= S2! ^ Si UK 

iii)EHIAi, TUOI^S^g D^35 SI 2 ESS §£^01^01 □ 3?fl ?BSQ. 

01 CHI £Jfl|, XU 2 ESS ^ a EM2!SS!S*S| HI 1 ESS SSehEMIfiSl M 1ESS ^£M£E§ 



S£s k 4= Qtl LH , E5!&£HsO| 2f lEOnm LHXI 200nn£J ^J»B ^ Baifi!£l5££ S 
g£!H, TIIOIMS^OI 20(hn£| ^MM ^ #EI£EI^££ S£EI^ XII 2 £SS Q|£* 

as, 2!« A«oH3l a? 150keV LHXI 170keV2J 7^ OH LI XL a ° c IxlO* atoms/cm r LHXI 5x10 w 
atoms/cm^ E^££ 4'tSEIOi, sl^^l^S 1x10 c atoms/cm LH XI 1x10 c atoms/cm e £| M 1 ESS 
^^P^E^ ^Ml Hl^r^f AKSEIS ^ 320keV LH XI 380keV£J ?|-^CHIUXL S ^ 1 x 1 o" 

atoms/cm - ' LHXI 5x tO w atoms/cm^ E°^^ OI^^SOI filtOD. 

OlOil Cia ( ?flOI§I9^ S! >H01MS^0I EM i )CHlA| S«£PI SCHL M \ ESS ^^l^E 
OHUS la^tHI °"So!~ SI 1 EESS ^£€£E£Qf 53^Ez-ll#^ 53CH1AI ^Til E|XI ^ g 
B71I iii)2| 9 2 ESS m^ms] Ol^^aOIIAl^, HOIMS^OI SSEI^ S^CHlAi OISOI 7101 e 
S^ ^ >1!0|E§2SI1 ^W^^, S3^E*lleHj £9 CHI El^l-E^ Ol^^l ^ ^ CHI U AIM S E -^ 
* h lh gAIOfl, 7ilOI^S^ SI >1IOIMs2^ igo^ 2!0I d^^l-D. >ilOIMS^OI S 

igtixi s^(hiai^, ^a^i m^moisoi ^± a Eyi°]g^# ^mtm, ±± a Eaieis^^ dh 
13 d| MO jo| £2b^i#oii £^hoi, ±± a Eai°]g^t^ sa^Exii=°j si 1 ess 

Olu^CHL ^ ^SCHI EO-B SOI ^P^2| ^Ei-ll&xl^ H^'t^ £A|Q1IM £9i S^FOl ^S^D. 

E \~r SOI ^^2J NMOSFETM UEftSD. E 1CHIA1, flEI57l5(1)«OII DHH3 ^3^(2) a 59 
4'EI^#(3)0I ^#EID1, SOI ^S^J A^&ID. SOI ^[^£J jE^^EI^#(3)2| S3 Oil 

^, 53^EIE#(3)SQ ^S MS ±± a Eai£"S^ (6,7)01 SS^ID. S3^E1^#(3)^ £30111 
a E£lie)S^(6,7) AHJICHI^, PS £3*6^(4)01 HHflSD. Ett, a Eai°j2^ (6,7)5^ 5 
S^EI^^O)^^, IsaB(4)SQ -^^g^E^I- ^S PS XI^E ^^#^§^(8,9)01 S££!Q. E 

^, ps 53ifl^(4)2j m^oin, Tci^E ^^M^^s^(8,9)AmicHi~, s.^xmw^u m^wz^Ji 

^S PS HfeE M=MS,^«^(5)0| ^^HlQ, ^£t£EHJ ^^K^Oi E 2tHI EAIEIOI £JD. H^E 
^A|-S^(5)S £I^S^(10)CHi S^'CK 9Ltl* 52x^(4)^1)11 >IIOIM§9B|(24)g TflOlM 
S^(H)OI S^^'CK 

01 gOilAi, 1DH2I NMQSFET?h ^#EI^XI°N E 3(H1 EAIS Hhfit BOL CM0SFET7f AI-^e 4 2i 

Q. 

E 3011 EAI£! CMOSFETCHI Ai , S3^EI=#(3)(HL £Sfi£l5S(3)SO ^2H, DHSS 19^(2) 
CHI E So ^EIS^(13)0I SSEICH, HMOS S^SF PMOS ^EIAIZJQ. ^EIS^(t3)g MMOSfif 

PMOS AfO|2| «£afl(«iaDI, EHXIS)# * 2D. 

Ett, HMOS a PMOS S^DII 5^^EI^#(3)eD %J= ^gElge? (12)01 ^ S^EIH, 
DIM ^XI^E|g^(12)0il HJtl gEl^l ^^>HJ NMOSFET a PMOSFBT^h NMOS a PMOS g^Oil ^ 

^ S2SCL 

s^BJ NMOSFETB] PS H^E ^£1^2^(5)^, iXWEIgs? (12)©HHI HHxItl- FS H^E 
^^l^SS^(5a)CHI 2ltH AIS S^EIH 1?H^J ^IxltHIAI £1^3^(10)011 g^EIH, PMOSFETE] N 

S HfeE g^MS,^g^(15)g, ±^\^Z\ c ^^()2)tm Wt\R= MS HfeE ^^M^g^(15a)IHI 2J 

tii ais s^Ein iw2i ?[*ichiai a^aa^20)M a^aa. 

PMOSFET— , NMOSFET ESSOl Q€ 21 MimH ^^^S^ ^, PS ± 

^ a E£lie.tg^(16J7), MS XH^2^(14), MS XI^E fi^fi«tfg^ (18 MS JI^E ^^1^ 
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23(15), TilOl^gS^g 7ilO|E*R(21)t ?>H, NMOSFETE] i>OL 21 ^2 ° h (20) CHI 2^?SD. 

0\2imZ =?£m S= MOSFETS, 01 SSfi 

(a) ±± a EHI°!ge| (6,7, 16,17)21 StJSBOl 7HSE S^M^S^ (8,9 ,18 ,19)2J EJ 
tH B-fcS ^ SID. 

(b) a^tfEl^ftWg &3SSSh SOI ^?2°J £3'6!£l5sMD ^271 IB SOU, Eg/dl^DHSOl 3711 W 
4= 2!0L £3£E|?#(3)0I §0|oMi 

(c) aim^bsise >ssg saessi- soia hiibkh axis, a^asrotLaooii a*!- sets mom °j 

^ei gsrg HI 01* KM £|SH £E EI32f?l S4AI9IE5 S 711*1*! SOI 2SB 4 SID. 

(d) 3£E §£3«-£!-3 3 (5,15)011 £|tl £1* 3 2T( 10,20)011 M0SFET7I- S^EIH 3£E 

SSal 71 son a srs °J7^7i ai^g^i nsv sa^i- an, mqsfehi gas* a-^Ais ^ a 

Q, ££*|, M^AI^EiHJ £71iHH*l£- s3 CM0S2> SSSKH IT ^ 2iQ. 

(e) 3E3U«(4,14)*ra 2*E S£*Sf4!3e|(5; 15)S OH ° teTS *|*>g ?>IL RC XI 3 3L MS PL 71 

OISHHL #712] SOI ^£2] M0SFE7E] IS (HI EHoH gS*HIL 3*L #71 SOI ?22| HOSFET^ *»■ 
^ ^2Sgf|-£|XI S9I [11 SOL S ^EiM SWiAIBlHI 2]oH £E 4 aa. 3EiLL £S£ 

El=6(3)2| H£E «£gSK*gei(5)0ll 2|flL MDSFET7h UH STllXlESfOI 331 CHI! 4* aLL 

^, E 4CHI EAIS fcttH- iTOI, £71 SOI ^52] M0SFET2J Id-Vg mm\ 21^9, 7ilOIM£!^£| 
W/LOI 2 M m/0.35prnOI3, Vds = 0.6V2! 7ISM °!7F£IS 32«Vb)0l 0/a IB- 3711*13 SOI 

SOil ^ an, 7IB^MM 7HBWW 2|fl SMS 3 301 2CHI! 4 21Q. 
21 s^gCHI^, 7I5HM 2J7f£! SETS 2StH» 2]tH MOSFETHJ S 711*1 2! SOI 2{ 0.1V OluFS £h£EIDL 

ge ^ an, ^ £ehsw£, 7iekh! ews ^srs iutrcni °jtn mosfetsi stiixi 

2l h OI ^ 0.6V 01^^ S^EIOL ^E El 32^1 a^AIS ^ Si UK 

IXj^(Rw)^, E 3Dil SAIB W» ^01, TilOIMtra I2^Eg^(5)°| ^E ^ ±J\gZ.\°!t\Sl 

BLHH ^^£1 M0SFET7K E 5(a)0il EAIS Uffil- STOL l^^E(Cw)g^Ei 7|EI(SJ&g 
^OiTcl S^, a»4KRv)S/E 5(b) SL 1 5(c)M EAIB SOL lsub)S 2!^ 2 

S h S*KW CKF ±±BtHHIA|2| UhOICH^^h E!^ Elt^l ^ItH 0mf2J ^Ofl UEHHS Utah W 

OL #^^l sfi7F SCL 

Vb + Rw I sub< V jon% 0 . 6 V 

IXitT(Rw)^ 31010^ ^' 12J XitJlOil 21^*0. E 6^, ^EJ AIMXI^OI 300o/sqr., 
10V./Sqr., 3x1cfci/Sqr., 10 4 Q/sqr.^ B£tK D|S| BW4KR»)a MOSFET a AFOI°J 7iEI(S) 

&2I Ol SOilAi, Ol MOSFEUh »agT(Vdd: W 0|th)Qi! E^^R IB, MOSFETHJ ?\& 

^(Tsubfjl ^ 10nA/Mm 01«E CHEW ^n, 10 M m2J 7tlOIM^# ^ MOSFETHJ 7IB2^(lsub)7h ^ 

lOOnA OIoWIH, MOSFETB) §7EI* h (Rw)^ 10*ft Oim£ £!D. CQBFAH , ^£J AIMTHtHDI ^ 2000o/sqr. 01 
Xl^^CHI HJtH ^^1^ ClbhOI^HJ °^0ilE MOSFET? h §11 4= SID- 

Et.N l^^^CHI IWtl AC2(-EE^1 271 ^ l^(Rw) °' ^ l§lf(Cv?)OI i'Suh 

D. 01 *!tHI HJoH i^SP: 

r « /r 

2 

0|7| A-L tr£ ^AlZmiD. 0II3CH, trOI ^ BOpsec OloFe! 2^HJ iJSOfl CH^AI^, Rw - Cw « 

lOOpsec^ SD. 17^*KRw)0l ^ 2000Q 01^013, C« « 5x10' 14 F2! 2^^£J 2^, 1» EAh^g QhS 

7*or 



OHEU ^cjji qi ^7lj5h7l At?" 7roiEEta SSAi A^^ 4^ aQ. 1^, II^g^tlM 

Oil CHoL Cw A1S4^= ^^^MEJ ^711011 aCHAI 521 ^OltHlL 

OISHHI, E 1011 EAIS NMOSFETSI ^S^D. 

373, E 7(a)WI EAIS bh£h BOL ^EIE7l5T(O^0il 50nm LHXI 500hm2J =]]||fi ?>£ SiO r S S 
^El- DHgS §9^(2) 5-' ^ Iffinfii LHAI 20Chra ^JJIIM S^^'EI^SOJOI SOI 71501 

ASSQ. OICHI CHtH, iStf EI5*(3)»IHI£, ^3^, M^xIS €Oil °J^H 23fl£l=6(3)SQ ¥E 
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2, 2f NMOSFETfi SEI*F£ i»ftE|ge!(£Aiera)OI «SSQ. 

QH, WISCH, i3^BI5S(3)(HI 3tkeV2| 7N?0IIU7;i S 2x10" atoms/oifS! E^^M S^0|£ 

01 



Qg, ^ 7(b)Qii EAIB HBf STOL 53 £EI^S (3)£KHI IChinHj ^Hilt S£ ^Sf^(25)0| ^2 
El II ^S5K25)fi Eol S34'£l^#(3)Dil 20keV2j 7^ (HI U 73 ffi 1 x 10%toras/cirT2| E^^S As 01 
1(22)01 ^EiSQ. As OIS(22)S, H£E a£*»tfge|(5)S| ^£S2J iJ^S ^H^KS, 2f 1 

xlO* atorns/cm 8 IU\ IxlO 17 atae/aHl ^£1£EM PS SS«IB(4)# HS*ND. OIWI £|*L 
732^i^(S £EH)M CH^H 0.1V2J S?J»a3« §>^ DHI-Ol^t g# 4 HQ. 




^SH^eT^E^ D€, 7i0lMa^(11)fi 0h±3M Ate*H3L~As' OIS(23) 

01 i^tfEISSOMI 5BSQ: 0IS5BS, 320keV£J 7^(HIUXI 4' 1 x 1Q W atoms/cm"^ E^'ZSS g*j 
tlOL^QSE S£fiS!-tfS 3(5)6, ±± ffi Hai°'S^(6,7) S BHSS §9^1(2)^ StJ- ^52] M£M 
oj oj^s gj^OL BfflBiSS, 1x10* atoms /cm* LH XI 1 x 10 17 atoms/cm' 2J M£M£Eg PS 73 



^AI^JQ. 3 3Hh 1 x Iff atoms/cm LH Xj 1 x Iff 1 atoms/cm £| ^£M£E1 2fe NS ±± S E£il°jg 
5(6,?)# S£tJD. 

OlOil £|oL E 1 0il EAIB UhSh STOL S EaSS2!(6,7)«H» Xj^E 

gSSSTi+g 2 ! (8,9)01 *S«B 4 2D. 

01 (HI CHoH, #71 SE£ PMOSFETEh SAIDII titii! ^ 2D. Eth »HfiP 31 a BSD 5 
eh e — «a CMOS = £AH±SF SHt!" »*!£S SSEI2, S^HH^Oil 2ISH S^EIOi &SHISXI« 
D. 

flAIWI 2 

01 UUfSISJ tfAIOJSJ SOI NMOSFETfe, E 8CHI EAIS SOL NS 

r^/^l°jg^(6,7)^2J iS^Ei=# (3a)(H! £3*HB (4)21- §§*J ^£l£Et ?fe ^£1^ 
g^(8a 9a~)oi 311 Jlliimil, UHf*M flAIMI 12| SOI ^22J NMQSFET2* SHttD. 

OISHHL £ SQil EAIS SOI NM0SFET2J X(I£SE# figtHIK SIS, 6! AIM U[ Sfflt* 

SOI 7I5HDI AFSEIH. S2££IE#(3){H! Pg HfeE ^^W^S^(5)DI «SE!D. 

3 E 901 EAIS UKI- STOL S3^HieS(3)°l E30L 71IQIMSSSK24) ffi 

?IIOIM3^<11)0l SSSQ. Dl, fllOISS^ODS DbHS AFSSKH/ >il0IM2^ (11 
£2xH^(4) 5! S3*!EI5s(3)2| DHSS ^2^I(2)2J S^^^CHI SAIOil °l 01 2 (25)01 

Ql- 0I S ^S^, 150keV2J 7W0ULIW S 1 x 10 w atoms/an'^l E^^S ^'tSEIOl, H^E 
^^M^S^(5)g, S3iHy(4) ffi SS^EI=#(3)^ DHUS 19^(2)^1 ^^MHJ 
M !H#tff01, l^^S, IxlO 17 atorns/cm e £J ^^l^El 3>^ Pg 52x11^(4) ^ 

s-e^S^C8a,9a)M ^^Q. EtJ - * °]OI££ 40keVSJ 7^CHIUXI ^ 4 x 10 1 * atoms/cm"^ 
$SSoi. H^E ^^l^g^(5)g, S2^EI^ = (3a)2| SS^J M^Sl 2i^FOl, E2^i BSAI 
^ID. 1 x 10T 0 atoins/cm' LHAI Ixicf 1 atorns/cm 8 ^ g^M^El ^ ^ ±± S Eai°]g 

^(6,7)1 ^5^D. 

01 CHI °JoH. HH,^^ fiAIOll 12| 111 ^SSD XilSB^llS a^AI^ISAI, E 1 CHI EAIS SOI 7 
2£| MOSFET^J ^OL ^ S EEOHg^ (6,7)oHHI P^ ^^M^g^(8a,9a)g ^21f 4= 

^^e^g^(8a,9aR SSxiiy (4)S 4= 2D. 

s i^gtHi IttE SOI ^521 ^Ejil^xl^, 7IB#0il DHSIS S=' XII 1 ES^ £3 

h^Ex-II<£^ ^SEI^ SOI 7IB, #71 SSSj-ExIgCHI XII 2 ES^ E£lie]g^, S ±^ 

E&il°'g3 MOW M 1 E2^ iHyg2i£rtHI >iiO|egcq°ie #oH TilOIMS^e EtJt^ 




°]7^ Iffl£| aSMH(4, 14)2| iUEt^# ^ 2D. E^, s «^Qj| 2]©^ # iSBhEM 

as HIIH^ =IH^ ^HOS ^51 ^ 201, £^Ail^D^"OI H71I El 2, B>EHS»2| 7dli7|- gOltH S 
D. 

E*^, xHyg^OI S£J01I S^EI^ g^, 21^2^01! 2|tH xH^g^CHl 2!^hS 2£fOI *||CHi' 4 
2D CU-EhAi , £ ^EHIHIAL ^Ei-ilS^|2J ^?g^^OI ^f^EICH S3^g^l 4^ 2H, £EH 

MAI, ^E EIHS^M aiAI9l7l *|«H SMMaSTOI 5gg ^ 2D. 
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S*t. ±± S! EEflSJS^lh DHBS! 12 D 4 AI-0I2I SSffEMftOI S3 SI SSsK!^ S^, ± 



iAia ^ sid. E*t, m 



atoms/era'^ g^lSEi £12, xHyge;£J S^geiOl 1x10* atoms/cm' LHXI 1 x ID 1 ' atoms/cm'^ m£ 



(5?) &m 

i. dheis aaaj- s dheis si i es« saejsMM soi 

o, Ea |0| g ™ Af0|£| S | 1 agge^ou HOIHSISBtS aga ^oiM 

#71 ±* s ebsssioi #?i sa&saftSD «a. aaejssiftsi xnsge<oi, 

g^t,' 2. 8 1 WW S!0U1, «l 1 £2« 2feE ^g^S^OI 1x10" atoms/era" LHXI 1x10* 
atoms/era' 

6. Till i t™ siuiH. a Easier nss ass* afoisi sB&Eaeoi sati 

?. m i turn skhai, cmds ass =?am= sehsxi.. 

s^ire. ah asm sicnai, sjesusssj awasioi. ±nsEige!6HH ^ss isse c^a* 
Ah S «g s$b aa*i= xnage?oii s^eih, ijhsi 9\Hwm aaw a*afc ^ejhisxi. 

9. i ) 7mm oh si s aasf a a i £a« iseEat* m\ sa»sa 

e^mi hoimbssi- 3 TiioiMa^g eat; 

ii) hi 2 ess ±± a Eaiejs^g «sspi &?\ HoiEg=e D^as Aigmoi n 

2 E2* J I^IOISI *ES*fe sh; K 

§ itiiE It i 3 f ra.mi s.=, , sfea"asi , aa!feasriiatg^aris 

ot-^ SOI ^5£J &EM§*I£I HI2^S. 

10. m 9*nhi aoiAi. TuoiM^se, 1 - a TioiMa^oi i >£Hi ah ««sa?i awi. m 1 E 
soi =?z°i ffsasasi ai^s-s. 

g^_12. ^^.^I^CHA^, 371 1)21 H 1 ESS S29?ESflsS st^ SBBg 
SB 
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(1) Japanese Patent Application Laid-Open No. 2000-174283 

"SEMICONDUCTOR DEVICE HAVING SOI STRUCTURE" 

The following is an English translation of an extract of the above application. 

A semiconductor device having SOI structure according to the present invention 
comprises a SOI substrate in which a buried insulating film 2 and a surface semiconductor 
layer 3 of a first conductivity type are laminated, source/drain regions 6 and 7 formed in the 
surface semiconductor layer 3, and a gate insulating film 24 and a gate electrode 1 1 which 
are on a channel region of a first conductivity type between the source/drain regions 6 and 7. 
In the semiconductor device disclosed here, the thickness of the source/drain regions 6 and 
7 is smaller than that of the surface semiconductor layer 3, and the channel region has a 
high- concentration impurity diffusion layer 5 of a first conductivity type having a higher 
impurity concentration in the vicinity of the buried insulating film 2 than in the surface 
region. 
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0. 

^■c7>affiffl«c«t o i> us i mmmpmmm^m < tssgs 
nmt ~t& soi «it£7)^^«. 

1 0 18 ~1 X 1 O 20 a t om s/cm 3 . ' f-+*;M!lig 
toaffifiJS* 1 ! x 1 0 15 — 1 x 1 0 18 a t om s/cm 

8ftt£ BKXttSEft*** i 4: 4 ± 3 CWKfcft 

[MROTI4 3 ^->-^m(cfcv^T«@3fflSEco^ffflS: 
jfcJ> N 3 ■^TtW-^-v ^/l^PSC^M T-XtfEPflnS *U 

o— f 4 y^^ffiCife^SiiSfU^B 1 ~ 3 <OV> 

#4fc*fc?-v *H&MUZJW Tx#EMn£ *u 
o-f- 4 y ^#JBfcKJeS*i4il! *JH 1 ~~ 3 

■r*u&» i ^lizBM&vmtmw.. 

~ 5 <o v v$*hj&» 1 o eel ESi?)¥3g#3SS . 
[ lt#g 7 3 fl!3<JS 3 CIBaoaNWWBIKO-f-* 

*>o 1 *WT*ateSNB3itT&4¥*W«SI. 
[«**8] (i) aHSLhfc. Mub&X-tmi&RV&l 

ldoff = IoxlO- m/s 
loss IxXO' 1 Amp/ tan 

S = JnlO» / VgS = (7/,10) 
d (In Ids) v ' 



fcJBlSU (iii) «wcK*'-}-«Bfcv.*? t Lxm 

wc»2*«sTOH*-f vmK&x-t&zttz 
«t 9 . « 2 iws v-*/ k n >m®Tco% i »ms 

s 2 mmm v-x/kw >^swisiojr i + * 

mm o fc as i swFffi^mihiRKjWfisv *s 1 gmssit 

11(1) (cfewt. ^-HMHRRW 

*lifc:<0*fl!2*WffiTI«*taEALT. K«1S^JB1 
ara^«*iaK*««$*6l««3B8IE»OSO I» 

[|»d»il 0 3 XS(iii) 1^2^^^ 

ts^s8ia»£os o i ffijto^^ao^jt^&. 
[n«4i 13 is ( i > iztev&mimwmomm 

4«*3S8 lettw s o i m&cvtmftgimnmm-jTm . 

[000 13 
[00 0 2 3 

o ^«^Ei&f^ ( Vdd< 1 . 5 V ) OStBRCJt LT . C 
MOS0&$T«fig,-r4MOSFETte. +* 3 S«frV- 
v^$r^^:4Jti^^. -f-OfflfflSiE (Vth) ZmMm 
E (Vdd) c01/4WTSSt:j«^$^4^S^J)l>. 

mmmsimT-th t . mosfetooff 

4. 

[00033 
[fltl 3 



9 I CoxJ 



*90mV/dec 



[00043 <;:t, idoffii*?^ (vg=o ) 

U-f>-18SE. Io {4Vg=VVthOt ^tOHU-Y >-^0fu 



z<r>mmzj:ti&. h =7>^x9^m^ms.t l s i <r> 



!(3) 000-174283 (P2000-17JL8 



j&»4. ioT.-H««E<^iSV^MOSFETTI±*:*v^ 

^•yf-V-mttL S I UTttUfflWTC*^. 
[00 05] ;^«t^^rffiS3<imEi:OFF'J-^mS[ 
t<Dhls— \ t $7<r>folg&$:ffl8?thJj&k LX . 

5 k * * >VN'-f «JBi: tfctt £ M O S F E TcommWK 

JBTtiMO S F E TOfflME»fl£**K-f 4fctf>fc:BHI 
«E£fi<RjeU OFFttJBT1iOFFU-7«8K: 

4. 

[00 06] tZ*>X\ MOSFEWSOIStCi 
•ft$il/2SOI1«JSOMOSFETfc^^TJi, 5tffi¥ 

« KM + */naw*>£» afsafltf- 4 iz-nm v * 

Cd=0k&>K S7r^^5r^iST'Ji6 OmV/ 
deciTJI^iCtmS. i-tUCkO. OFF 

I'-FsJ-^fcL J: »)fiv^«Etj'7 h£*i4;WC* 

[00 0 7] ttz. BSffl«E?:3^ho-;ui-|)^ra<0 
—Ok LT, 0UK» SO I flBtaStt&Jgjftdi-LfcD 
TMOS (^-tS -v9 ■ Xl/7^3^KMOS) #1 
EEEK«^^ilT^5. dODTMOSfi. il 0C 

i a&m&mitm s 2 im&zti. 3twm#m 3 2 

h«ff3 3jWBjS3;h.4fci:t.fc:. *Wm* 
Jf 3 2 tV-VHM >iB«3 2 a2HVf-v*7U«W 

®3 3Ji. f-v*/HRW3 2bk«««tc8«S#lTV^ 
4. iOJ:d=firfllJtK:J: 0. tt*/HI3 2bi:«E 

o-,M-4 4. 
[00 08] LfrU :ODTMOStli, 
^rtC. f-^*7U«W3 2b3j**'-MlS3 3klB» 
«Stt*<x6Jtftt=» f-r*;l^$3 2bk^-ME©3 
3fc«3>**h*«Bffitt'Sr<TJ*flr»9'$\ W7>) 

:*7«E<0. 6V) «k9+#ffi< L&fmtf^-f. 
«fflB*«Mlfi3ft.4 4:V>3RIIfc2b4. 
[ 0 0 0 9 ] $ £>H. S'JOtfJk L/C . B 1 1 fc*r^ J: o 
% S O I flfiftaM O S£!#gMfc&EiE&'. WIPF 9-24 

6 5 6 2-*4MBC£»SK9;h.TV*4. ^co^^gii. 
affi*WfMi±fc:y- h«ffi4 3* { ?^fiS(i$ii4 k k *> 

tff-**/l'«K4 0jWBJES*U V-*W*4 1 fcrWF 
#«R4 5£tfl/tB»l/tiJ*f * 3>?? hW9 



k* t T*4. 

[0 0 10] L*>U iOid*«B!r«4. h^y^ 
**Hfc«*&*-**/i'fWH4 ObX'rJ-syfrhm 
*£4 4 k te&BtthlBMA 6**»j*3;hXV*4*rC\ i 
9 * £ ^^f*^S:^KH-am* s i2-S 4: 4 k v * 3 R» 
#&4. 

[0011] $ region k tx. hi 2 ti*t 

«fc 0 IfRPP 9-36246 -f^WfcJl 

K«*>a*ttiWR 5 1 awmiWMi 5 2 

*w mm*mfom 3 2 ±cm 0 s h 5 * jwesss 

ixTfeO. ^COMOS h^y^X^Of-v^yl^JSS 3 

**iW<4T*EI»5 4fcSgKSii4.-kfc:J: 
0 . f-v *;HBW 5 3 tc*EjWISHWni3*u J;->T. 
f-v *;UfiOBHIWE3: 3 y h o-^-f 4 ^ k tfTS 4 . 

z<vmvmw.i,z&\vr:te. imtnm^ y 

yyifxfZtlzsU TA®mzimZh.hfcih. i 9 
***rIffll«:W4kv^|BBI*»*4. 
[00 12] 

^^na^m i m9&ttwvm#mtmM ztixz 

4 S O I £^k . «na9ra¥*fM(3ft£$*L&ft2* 

^ev-^/Hi^-o-aiSk. mv-xy^u-( ymm 
4 s o i ffim<v*m#gM&m&$ti& . 

[ 0 0 1 3 ] ifc. *JKBfcJ:iitr. (i)«R±t=. « 

^^tGNURsum i ^sso^B^ttcJi ^ mm l . 
2 mmmp^w^-i * > sraA-r 4 r t izx r> m 2 mmm 

V-VHK^W«WU (iii) «^TRy-h 
mfiiSrVX^ k LTJ8vvc*2*«SPFieft-f * VSri 
t 3«<aA1-4^klcJ:0. 3B2SMSV--X/KW 
>-Hl^Tco^ 1 ^mM^S^^S^ 1 ^mgPF&E 
^ffiSSrffijg^^T. JB2aW/-X/H>-f>HUfi 
S<^m 1 mVMf-r *A>W#C3b ->X . S^ii^^M 

flt^ix4. 
[00 14] 
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IWWijWOTSivt** so I S^t . glffi^ttSco 
If $ J: 0 *>»< »*«fiutJB2WfiV-^/ H W ^ 

m&t. _ii£>y-*/KW ymmmiz&wzti. m 
[0015] *»igfc:*s»t* s o i mmiz. m^n^ 

K*3a*r_«V. I_9_;b-£SO I (BESOI) . S 
IMOX (Separation by Implantation of Oxygen) §§ 

|.GaA S> I nGaAsf£Oft^ftlfi«:. t7r 

[0016] _e6_*f_J£lli: LTiis S i 0 2 

T'#&#\ fJi.{±\ 5 0nm~5 0 0nmSffi*«*tffe 
ill.. 

[0017] ScB^SittJIte. h5i'5<'*.X*«:#fiW4 
y v y^V—^J^O^SWfc. G a A s , InGaAs 

T. mmmthZttfX-*, mx.l£. 150nm~2 
0 0 n mSJE**^»f htl&. 

[0018] *BmWWifcL _f_Lf_J:^ ±t L 
Sy-X/KW;'****:. <__*_£> y-.X/KW ^ 

k w >w$m.tizwm l . mm * * t mmm. 



[0019] ^y-^/KlW a 

l O 20 — 1 X 1 0 Z1 a toms/c m 3 gJg£OjggT-^ 

ct o __fj_rf & i t #<t- £ & *«. aiffi^fwioBw 

200 nm) <D5 0%ffi&. ftf*WC«8 0 
nm~l 50nm, #C1 0 0 n m~- 1 5 0 n mgf t 

[0020] ©-?-T*;l'fSi${2:. gg$^"[6]tw[a2^-r 

ffl^-^ 1 SimgPFfcEWIJgST N a . S^a^iffi 

iilK#jfiO©ieS^!t«t«i^m 1 ^^^M%iUg 
•SrNbh-^Si:. Nb »N a kir& J; o iz^lffilriBgZ. 

<t 0 KfflPBtr i i k 4 4* . « i tf . *B5f- 
^*/UtfDK2»«^l«*iiKNal±lxi O'^-IX 

1 0 18 at oms/cm 3 Sffi.'SWi^ieiiKftifiW 
Sjg^Mfeffityi^^ 1 SWPFttSWUEN bliix 

1 0 18 ~1 x 1 0 2 ° a t oms/cm 3 gJS7&^{f L>tl 

mmymftmwmmmzxyimmm-thzk 

ifiX'^htf. mUi. m^ix3 0nm— 1 5 0nmg 
K % 5 0nm— 1 5 0 nmSIWf ^>ix4 . 'Srfc. * 

[002 1] 

tt*2] _____ 

[002 2] (sW. Tb{±^B5f-v*/UOJ5^. eti 

[ 0 0 2 3 ] SStS^^ffi^ilti. 

[0024] 

l»3l 

\ <? • A'i 

[0025] Xd_^_FP*H«£IWi<OS: 
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*. VbiJihVUK-f ymSX'hl) Ojfcfr^Mfc-Til 



[ 0 0 2 6 ] 3 fefc. :^^«IOSO I WitiT) 

[0027] 
[»4] 



C& ^ q*Na»Tb 
Cox) 2* Cox 



{Cox J 



[00 28] (5$4>. VfW47 5-y t-A'^KtE, Cb 
lie/Tb-C*S*U Coxti:^"- M£i8HB<9£fi. Vb 

tf. BailHEVtht^K^Eran^EVbtJiiiia^ 

Hffi«r3^rik*»fe. ftK^EpjnsEvbuiorra 

AVE Vth£SWf & £ k &®%T$> & £ k ifitoirh . 
[00 29] <3>7-x/Kl^ yffi&HLTlzWLSt & ^ 

L < ii-Wi J: 0 1. ffiulB 1 JWra^WWBflE. ftWC 
Ji. 1 xl 0 15 — 1X1 Catoms/cm' gjg^ 

3F*B%iSffit\ 5 0 n m~ 1 5 0 n mgJg<9IP^T'JB& 

[00 30] dcoj: 5 KffiffiJ^i&ftJ£?&/l £s£££5. 
TtJE*** 32* K J: S ** j^J^tt»*>B* k 

[0031] 4?t . s o i ffimn^mwmm. 

it. mM^WmizffiS&iriizV—X/ K W 

it. a»y-ne«wfcLT«i&*-4««atfiwc» 

Ta. Ti. Mo&0>]£&jii&mcOi'V*M H ; ^ 
ft^'JlM H (flJ^tJMo S ij, WSi 2 ) fc^U^ 

'jn^fcj&^^r&^u^ h ; zcomco&mmzx *). 

JKi¥l 50nm~300n mgjgT'Jgjfc-f £> ^ fc A S T'# 



[ 0 0 3 2 ] Jja»rt«BPFttftiilUia t, > 

kLxm^tih^iza. z<r><y^mzbyy^x 



it. «!P|sfl«WiOHWJ: l 9t>W<»**<lTV^ri: 

^•StHwilTfci«jftS^«i:«iS* s J!£*^ i k k & 

mcowrFizfctf&^wiJ^fflm.imit. ^mmmco 

S F E TOffl««ES:«iJ«-r SfeACfiST'Jbi. . ^"J^. 
HT. ^*mto.m<rMMtf\ 5 0 nm~2 0 0 nmil 
^it-^r, m^MMilJi 5 0 nm— 1 5 0 n mggfll 

Bt-rtzkifi?** nm^mmmm^tmm. 

it. mmi- -v *;PT^?iy^i£9%&HWf t iHiagco^ 
aStcof-r */HWS* 1 * l Bff TWfltdMUS * & C t * { 

^f) izityv-^ <>ytfmk-tht>\ *>mzityv 

2>umi!>mft=tiz>. ztiizx*). xymzimmmE 

[0033] S O I £D¥«tt:g£Ml±, IS 

(i)fc*jvvc. 4t««Lhfc. «fti^ieiiffltaWBl 

kM6^««r«ffl-*-*CVDife«tfc:J: OMf&t hZk 
mi»ftS^«B^f*il«i. aR*HT^ 

[0034] 4fc. *1B*mWWi&IBlS»«Bk-t** 

£mm*mfomiz&AThzkmz2;-?z n-c^t 
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wj^wtfmibtihw^ m^imtcmm^'iro zt 

JSliliMfflo^RKftiMEJi, SE^NWM^HslCibfco 
T*&— SriRJKTF-t^-tS&^fcti. 1 x l 0 18 — 
1 x 1 O 20 at oms/cmSgS^Jfi U\ — *\ 

mm^msmmtin x 1 o»~i x 1 o>« 

a t o m s / c n»3SJS b "T £> -I fc U\ 
[ 0 0 3 5 ] JXtC. flffi^fWl-B::^- MfilHBRtf 

y- yw&zwM-th . ?- hmmrn??- hmmco 
[00 36] isaotetjvvc. y-YW8k-?*9t 

•Ct>J:-<, iie^^fttlRl^ix^&ffl^^CIt^T- 

^fldf # 1 5 0 n m—2 0 0 nmW&OI&'&lZli^ 1 0 
0 nm-1 5 0nmlS<iDS$T'J!)| l ;t* { MLV^ 
mUi. V >Zm^Z>i$i&tZlt. 10~2 5keVgjg 
ODll3x^.;Udf— . 1 X 1 0 15 ~4 X 1 0 15 at oms 
/cm' SS^H-XTM^>^A-t-l»^fc^J: , 9. ft 
femzTpmn&g.* . 1 x 1 0 2 °~1 x 1 0 21 at om 

ffl^S«^(Z(±. 2 0~5 0 k e Vgg^fllfiSx*/^ 
— , 1 x 1 0 15 ~4 X 1 0 15 a t om s/cm 2 ^igtf) 

.X/Fl^ ^igJiLDD®8K>DDDfBJ$£1r$-.&fli 

[0037] igamciswr. y-bm&z-?*? 
t Lxm^xn2mmm*i&ty)J <om<&x-t 

j* i mw&oawmtomna 1 *ms*M»gg£t£ 

&Ate. ffll'itf « ftW^WMWia* 150nm~200n 



mlg, y-hmS* s 2 0 0nmmeoJK*c7)Jf! , !J>'!; 
ayiij: "5JBS**LTV^4«^tUi, UffcJBirYC 1 5 
0~17.0keV(?)Ml^-. 1X10 13 ~5X 
10"at oms/cm 2 gjgco F— XTif "5 £ tlz£ 
0 „ *KWl=»l*ra^tt1«R*S' 1 x l 0 15 -1 
X10 17 atoms/cm 3 SKfc^4#3fo&«!«f fcil- 
4. *Jt, atSBSrfflV^S^twti. 320~380ke 
V<7)flo£x*;U^- v 1X10 13 — 5X1 O^atom 

s/cm 2 w&wY-xx'Jxy^-th-fimtfmf h 

[00383 *tJ, IS ( i ) fcfcttsy- F*gill?#. 
tfiaaUCJ: Dfc(S<SiVtvvfrn*£fc:i±. XS(iii) 

*«api3Er *«Wfci3v^r F^si&tf y- moth 
Rx/y- b tmrnnmrnz hsm-tz zt##*L\>\ 

[00 39]StatO»S81 

SO IfliitWNMOSFETS-illl^-r. ill:fcv> 

v'Ua^Jisjwwi^iiT. so imm<mw)m^t> 
[0040] soi m&nmmz&tfhmmi' v 3 ym 

COV-X/FI^-O'^6. 7*«»lS3<l"CV^. «ffi 

6. 7^i;(±, pm^>mm^^4imm.Lx^h. 
it 3 t=t± - mm^ 4 J: 0 fc ^ftffi^*^ < K% 
4. $^>tc pso*sf-v*/u40irf r Tibot:. e 

fe?MJS* J fg < RJ63 *ufc PSoSjgS^ffi^teHiJi 5 *« 
^fi£$ tlX tJ 0 . C «0^«J^FI$mtStfl 5 **^MB«E 
1 0tcSSBE$iiTV^. ifc. mm^^JU4±lzii. 

y-bmkm2 4*itLxy-bw&i nm&ztiT 

[ 0 0 4 1 ] ±l5fc*5^T{i:. lo<7)NMOSF 

ETlz-?^Xi$fflLtzi}K EI3tc*L7t«kd{c. CMO 
SFETrfc^Tti^. i3WCMOSFETil ^ 
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®&&*16H*2fc4-tSS*H!««13jWB 

mZtl. NMOS^8kPMOSffi$k#*#8f$ilT^ 
4. iO^fS^JStCfcO. NMOStPMOSi(7)fflI 

4. 

[0042] ttz. ^<bNMOSf)SkPMOSiS 

2teJ:-3T4Ht3tafc1MftflaNMOSFET»tfPM 

0 S F E Ttf-m-fiUBJSS ixT V ^ . 

[0043] 1g|SOMOSFET(7)PMS.l/'NS^?gii 
5 . 1511 -eii-fix^^Bi^Jsg 1 2 

a. 1 5 a.lz£^T*mmm2tlXi3<0 . filftlll 

wwmwe 10.20 ivC ^ s . 

[0044] PMOSFETIi JjeUtNMO S FE 
Ti:SMffl6<««r4JJW{4l6«Wt=H«<Ofll*, -z>£ 
0, PScDV-X/KW>Hi!£l 6. 17. NiWf 
+ */MHWl4. NM^ffiffij^ttW£ti/l 1 8 . 1 

^-h«S2 lk:J:S*lfit*LTtJO. NMOSFE 
TkH«fc:. *>F*«E2 0fc:S»S;h.TV*4. 
[0045] i<0j:?*««**^-4MOSFETI±. 

(a>y-VKl"fyflW6. 7. 16. 17^ 
««**»ftlWB8. 9, 18. 19<9SS££ 

( b ) mm-> 'j3yi3 ^ffig-fts o 1 fiijiosi 

( c ) vfxuss* Yx?7 4 yyi3.&£&Z.flM<r>so 

1 J: 9*£ *h35«E 1 0 . 2 OK: J: •SSMEPJom 

ZtizX*). OFF y - ^matwa**-* 

( d ) *hSP«BE 10. 2 0k OjgigESr. ^SgJK^«W£ 

4H£ttJI5* 1 5t±. BWft4«ft<0h9^^^iaT 

SEE *• L 4 tzih CzftUx. VTtbi iBK**Sr < . 

C M O S k ffl%rt,z-f 4 w k tfX't 4 . 
( e ) 5IE-?"V*;U4 . 1 4 <7)i£T^^ffiJ^*i6ftt!i;aj! 
B5. 1 5J^BE^*tftv^A % RClg^. 

[0046] J3LTfc. JJW> S O I IlfOMOS F ET 

<o«ttt=o^Tttw&. i-r. jtiewsoifltjtoM 

OSFETIi, i^>"^*L,i>^^S5.-fliMT'(±^rV'i^2*^. S 
7r?? Srj&J'-S -£4 £ k J: 4 O F F«SS<0te«l4T' 



JB5CJ:9. MOSFET<DON/OFFa&fpBffcfc»t 
£ IMKEtiSWrr 4 i k 4 . 
[0047] o£ 9. 04(l^Lfci-3fc. ±IESOI 
ffiitOMOSFETiOI d-Vg!^t4l;±ii(f. y-K 
!SicOW/L = 2/im/'0. 3 5;um. Vds = 0. 6 
v<oi§£. SK^OSJJiiWEVbSOVfcr-rskfi^BB 
ffi«E^#4wk*<T'£. SIRri^^h^-TVk 
■TiikCiO. *v^«MWESr»*ik*»T'*6. <fc 
ot. «*.(*. Mi£i&tf*9iai4. Stf^oBAttEE&H 

SPTiikfcJ:"). MOSFET*)BWn«E£0. IV 

E-f4ikt.«t9. MOSFETOBHUBESrO. 6V 
SJKJSlhfcWinS-fr. OFFy-^WSfcSS^StffcC 
k4*T*4. 

[0048] ^x^fifciRwli. ®3T*L3tJ: 3 £. 
a ffyWRtaWztmrh Z k J: 9 *J&r 4 £ k * J T' 

#4. Lfe**-5T. -eo^x^stjiRwji. jar^aas 

t;:. ^x^rt^^^iXJtMOSFETk^x^ny^ 
;hCwk*>". H5 (a) {SftLfci-Jfc. BEStSStft. 

*7x;UffimRw»4. ®5 (b)M(c) 
fcjSUfci^t. »£®SS I sublet ^X3\*mz$ti 
i*-5 «y ? WfirWERTfcJ: 4 VWIttfrrt 

[0049] 
[»5] 

Vb+Rw • Isub< Vjon=0 . 6 V 
[0050] ^i^tSRwIi, U-Yr^hk^xyKO 
^WtctteflPTS. H6tt. ^x^eo^— hffifit$-3 0 
0Q/sqr.. 10 3 £2/sqr.. 3 X 1 O^/sqr.&t/l 

0 4 Q/sqr . k SBfliS^fe*-^)^ x;l^3tRw k MO 

5 F E T- *? x;l-3 v ^ ^ hiasgfil S k <rm®&Ts<$ . 
^:J3. ;;T'(OMOSFETIi, {S«EllJ^ (Vdd~l 
VSg) T'(4. «««aisMb*»l 0nA/*emS*Ja 
Tk^J^h^^^. y-hHW#l OAimOMOS 
F E TT'i±. S«t|« I sub*« 1 0 0 n A^JgJilTk % 
9. Oi^fiSiRwIil 0 6 «OTk^r4. ioT. n 
i Of . ">i^y-h fitt;* { 2 0 0 0 ft /sqr. awaT 

4)t*!>t. iSo^x;PffifiiRwk<Sv^x;^*Cw^ 
j^k?ix4. Zco&mi 

[0051] 

[»6] 



[00 52] (d^T. trt4. m^<O±ib±^'0^m^ 
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o tc-mmnm^tztt lx a . rw cw«i oopsec 

'fcfc*. 000£2agUT, Cw< 

Tbox 

[0054] trnztiz. zti^mmi, ^^iwm 

J4. ^x/uny^^h^r-tM Mci 98tU*&tt£M 

[00 5 5] jaTK. HltSLfcNMOSFET^R 
Ja&ffiS:31BWa. H7 (a) IZ^LtiXolZ. 
yynySSUC if5 0nm~5 0 0nmIS^) 
S i 0 2 &6&&gtf>&»t&lfeM2&tfJR9l 5 0 nm 
— 2 0 0 n mgliDtl ^y3>13 **SJI £ tlT & & 

14. LOCOSOiM'>'fffifl:J:-5t, aiy'J 
nyjf 3«fc9kJ¥^^£^&7MStfg«. 3-NMOS 

f e t zttm&zfzwmttMmmtfBf&zixx v 

[0 0 5 6] ^^1)3^3(1. 0!l£(4*. # 

oW:*^. 30keV. 2 x 1 0 14 a t o m s/c 
m* ^H-XtM^-yixAU. ftwr. 9 0 0*C. 6 0 

at oms/cmSJiLhWiSSii^^PS^iil^f^E 
ftffittR 5 Zffim-h . C ^iS?US^*6ftfi£IWl 5 14. 

[0 0 5 7] mz. m7 (b ) (^Ufci'ptC. a®^ 
U3>-ii3^Bt^ Mffl 0 nmSJg?)S?-fU8l2 5§r7B 
BEL. ;<0SKbR2 5?raLT^ffi^ , J3>'S3*fflti 
As^^">'222r, 20keV, lxl0 14 atoms 
/cm' WF-X-caA-tl). ic73As^5j->'2 2(4. 
aRMFFH WSifcil 5 tf»ffl*JTO0lW>— » £ * a- >"fe 
JULX . SiWClx 10 16 ~ 1X10 17 atoms/ 

;U4*»ja-f4. CliiKJrO. ©fSfiEtW (ON«) 

t^LrsaMmE^o . 1 vb%&¥;u z t# 

[0 0 58]^T. 117 (c) iZTjkLtz^olz^ SIB 
S^y 3 ^J|3±fcy-hlfclSR2 4 Coy 
-Mft«R2 4<0)IWH:. t/A-7S?Dyi7)f 
ykftO-r-' W XT'te 4 n m~ 8 n maj£T£> & . y — h 
tfiKK 2 4 JbWRW 2 0 0 n m^JgcO^ 'J i>- U 3 yf&* 
»j£U 7*hVV7yy <RVX--yi->7nWTl,z£'9 

j^--y^LX. Y-vmkl l£rJBfi£-r&. ifcv* 
X\ -y—hWMl \ *~?*7t LTffll^T. As-f:^ 
2 3£*tBi'y3>'J§3£i£A-t&. 4:*>'*iA{4. 3 
20k eVt. lxi0 14 atoms/cm 2 lgcOK 



<5xl0->* FOftSW&itrS-. 
[00533 
[*7] 



^im^mn^—mt^^y^/uLx. m^mzix 

1 0 15 ~1 X 1 0"atoms/ciri3||iWJ!||| 

stcisjgs p m^issmpmrnsmm s . 9 

-f&c U>'5r4 Ok e V. 4Xl0 15 atoms 

fe^Wfa&f&M 5 ^ 3 *> . V 3 i'Ji 3 <O^H£7) 

"C x X 1 0 20 ~1 X 1 0 21 at oms/cm 

>-ffiiS6. 7tmm-&. ZtUz£*)* HlfciftUfcJ: 
51:, y-VHW >Ht£6. 701tfe:PS!0lSfflflE 

[00 593 Srfc. ±1211114. PMOS FETfclSlB* 

mm±. -f&WW? CMOSTv-bXtmmiZlrfW 

* tivw&x-ffigt-s-h ztizxn ¥mm&mzg.$L-f 
4. 

[0060] mfe<mm2 

Z\<r>m$&<?>W&<r>SO I*$titONMOSFET(4. 08 
fcSRLfcJ:3fc:» NI^y-VKWyil6, 7H 
T^®^'J3^a3 aC ^Bf-r*/1^4 fc^WF 
ffi!ftlRS(-a^$i%)t PMc7)^FI«!fSlffi;SS^ 8a. 9aA< 
JBjfcSiVCV^JSAWi. ^SfeO^ffilcOSO I^jSON 
MOSFETtPl«-C'S>?.. 

[006 1 ] 08OSO I1i5t£7)NMOSFETOM3t 

m $r ffl ^ . SI^!J3yl3CP a<0!Si8JK^*E!ttrt£fii 
«5SrJ^fi£-t-S.. 

[ 0 0 6 2 3 *<7)f£. i29C^L^«t'?lc. 

3 oaffitC y- h*fe^M2 4 . y- hWM l l Sr 

&^x\ y—bw&i ltf^rt Lxm^ 

i«i»ieiWR2i:^«-&#ifikK:. mmizvy4*y2 
5SraA-rS. CO»«)-f5j->1iAJ4. 15 0keV 
T. lxiCatoms/cm^H-Xtlro;!: 

s.t/*b>- >j nyi3t sa^a^^K 2 1 oa^fta 

at oms/cm»aflEtfD^K*iMEfcBUe3iUtpffl 

<0^Bf-v *;P4 at/^^&Hi® 8 a , 9 a ^m&t 
h. *3t. yy£40keV. 4X10 15 atoms/ 
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®iz**>-t)ui. 2 bizztymwmz&mz-tx . m 

%fflt,Zl x 1 0 2 °~1 x 1 0 21 a t om s/cm 3 gS 
6. 7 £JW i> . 

[0063] ztiizx o . mmcmm i cowm-xm i o 

MBBISSJSfcLfca'Jb. Hlfcl*UfcSOI«l3ttf> 

MOSFETfc|5l^{C v y-*/h'W :xffij«6. 7« 

T* S 1 1 <b ^F*«^fl£tftJB 8a. 9afc ISBfflSK 
[0064] 

i sras^B^sHWiaTOJi ? tiT 'Sf s soi mm 

iwa^M^f**^? J: 0 «>W<#Jft£ivCiS») . fir 

^IS<0«®f-r'*^4, 1 4^mfiiOii§^W3:gi#i2:Bfc 
[0065] &tz* i-**JUmt&tfnMI,z&WiZtiX%: 
6 fc fc £ . * 7 tttetttf 7 'J - 7 «a»*flSMW* «k a 

[ o o 6 6 ] ^^mmtK m^Htmmmr 
t,z&&2iitznmi^&mjLmmziYLT^t l zm®rr 

. hy > : Jxfcr>m\WMl±'<>\'? CMOS t m^rlZ 



4. 

[01 ] *»W)SO I «BftOi|mf«SB«3SBt«S:* 
[02] 01O¥«{^BW^**/l^iScoSg$:fri&ia> 

[ bi 3 ] *»9j<o s o i m m^m&mm-tf c m o s s- 

[04 ] *»»0SO I «BS<0¥*«g«<0«ttfeK« 

•thtdtxr) i d - v g las***-*- . 
IB 5 ] *#pioso i «5s<o^fm(fMai<o»tt&K« 

f^MOSFETCOTffil ( a) . 1M0 ( b ) R 

vmssii ( c ) x'$>&. 

-f htztbOV *lVm&t *7 x/P3 V? ? h - MO S F E 
TBB0)ifc<OBB«**-*fll"C«>£. 
[07 ] *Sra«SO I1MOi|*»f«W*3WttISS: 

[ 08 ] *5|8jo s O I ^JtcO^f^SOSO^IISfeCT 

[09] m8v^to.mw.<nmMJM*mw-$htztb<r) 
mu<rt$mwmmx'ib&. 

[010] mm S O I «^^«^MSr5rr®a5c7) 

[011] ^<0»iJ^^«^gS:^;-r^O«t^iIrffi 
0T£>6. 

[012] tfcfeOS 4> (CgiJcOS O I «jtcO^^*SMS: 

^m®?>wmmmx'hh. 

1 y'JaySS 

3.3a mm is 'J 3 yJi ) 

4.14 StS^-V *)V 

5 . is. 5 a. 15a mmxMmm.m 

6. 7. 16. 17 y-V^'fV®* 
8. 9. 18, 19 tSig^Mftffiaia 
8a. 9 a ^BMSflWB 

10.20 J-hSC«ff 

11.21 y— MSffi 
1 2 XT^KISK 

1 3 ^KflDtt 

2 2.23 As'ft^ 
2 4 

2 5 Btfki? 
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0 Tb Tsi Tbox+Tsl 
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/ ti T" / 
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[H5] 



MOSFET 



(a) 




1X10" 9 



(b) 



St 



MOSFET 



Id (A) 



1X10* 











































V 










































—4 
i 

t 
t 






t 








an 
























f 
t 
1 
































































7 

















-0.4 0 1.0 1.4 

Vg (V) 



[H8] 




(c) 




Vb 
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[06] 



[09] 



1X10 5 
1X10 4 
1X10 3 
100 





E===5==BEEH3lI==Et=rE3=ma 




— r--rriiii2 1 ! ! fTTt 

^-^rfTTluL„-l--LJ-l4^t 


— H-t-H+W* 


L 1 mm nil, 1 i i inn 

.,^•4 "!!, 11 




:::=i:=c=cx33itt= — n — -srrxxci 




™ — t — r -r- W TTp— ■{•- -t— A- rTTT-r 

■' :: i :: FtFiittf ::: FttHiH 



10 4 Q/sqr. 

3X10 3 Q/Sqr. 

10 3 Q/sqr. 

300Q/sqr. 



10 100 1: 

MOSFETtCOEttS(>im) 



Ulttllllh 




(a) 



(b) 



(c) 



[H7] 




As 




As 



lllllllllt~ : 



23 



6 24 



,11 




32a Gate 



[010] 
33 



32a 



-32 



Si-Sub 



-30 



32b 



[HI 1] 



42 



46- 



43- 



40 



.41 



44 



[HI 2] 



S3 




53 



^52 
.51 
-50 



54- H | I + -54 



<«L 2) )00- 



1 74 28 3 (P20 00-1 7JL8 



Ff-M&%) 5F040 DA06 DA27 DB03 DC01 DC03 
EB12 EC07 EC12 EC13 EE05 
EF02 EKOl EK03 EK05 FA03 
FB02 

5F048 AC03 BA09 BA15 BB05 BB08 
BB09 BGOl BG07 BG12 BG15 

5F110 AAOl AA06 AA08 AA09 AA30 
BB04 CC02 DDOl DD03 DD04 
DD05 DD13 DDI 4 DD22 EEOl 
EE04 EE05 EE09 EE31 GG02 
GG03 GG04 GG32 GG37 GG52 
GG58 HJOl HJ04 HJ06 HJ13 
HM15 NN62 NN66 QQ11 
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(19) CHlhEJ^^SIg(KR) 
(12) ^H^^M(A) 

e (11) Sims. ^1939-0078552 
(51) Int. CI. (43) 5?II°'Xt 199gt3l0§15^ 
H01L 21/336 

(21) §322 10-1998-0053926/ 

(22) ggjjyXf 1998^12^09^ 

(30) 98-08 1 456 ^998^ 03S 27H SS(JP) 

98-162285 1998S06IJ lOH SS(JP) 

(71) DI^UIAia?! 7^A|?1 71-01 At QLRSI 0|3d££. 3IEh£9|- Q9I-AI 

E2E AISCM? O^ir^Xl 22011 2» 32 

(72) WSXI- DHBQ AI7)!±^ 

°'s EJiE XI SEW Dl^b^RI 2SIHI 2-3D|5bl|AIE«7| ^AOPKDIAt 
LlT 

OfflRKI 0b^£ 

m a E32E XlfiEW □f^i^W 22011 2-3Lll*HIAI3!7l 3WAPl7KI|At 
LfT 

(74) CHEIS §4=1! . ?S°i 

- 

f&» t*sa s^ja 

HBt*cT. 

SOI =?5°i MOS EgiAiiEHHIAI 71101^ llf C(F), SCI SltJ- R(Ci) S 1^2) §Sf ^li^ f(Hz)£ *f 
f o ft ^oSftSTi 91MAH 931 S3WIA1 R • C • f <1g STO MOS MBSI±EI3 2ICH TflOlM * ^ 
y TIIAesUL B71I S40U1 sICH ?Hs TflOIM = «v„g HQS M^Al^t SfEx-ll 3*I2| M 

OlOhS IHSs ^S^tJ-Q. 

SB Si 2t&& &3 

£ , s s 33| l 4'AI ^EHHI AH »B!£S tfTfig SOI ?22| MOS M?HXI^E12J ^g§ UEKfi S 

SE^ " 

£ 2= E 121 A-A BS1 UEItf BSE. 

E 3S 731 1 gAI ^EH£I MP LhEftf SSE. 

E 4= 7311 flAI ^EH2( »EH g*|£| £711 S3 El =A1g UEFtf *3?»M. 

E 7311 4'AI *SEH2J »BS 31DI0I-S IBS 3*11 UEH! H^E. 

E 6£ 7311 £AI H 71I0IM 2^ LlEJ-tf SSE. 

E 7S 7312 £AI ^EH£J STEM 3*19 471 ^S°J SHEI £Aig UEM §S?»§. 

E 8£ 7313 £AI ^EH°I 1)1 UEftS SHE . 

E 9= 7313 0A| tiEHSJ ^2(3 2)1 UEH« B^E . 

E 102 SE£miAl*f2h2| 5h7Bl LlEftf H£H£. 

E 112 xfl 4 £AI «EH£J ?2(3 1)1 LfEKS B9E • 

E 12tr XII 4 ^A| «EHHJ 7315 UEhtf BSE. 

E 132 H|5 ^Al *2EH°1 ^?51 UEhtf BSE. 

E 14S 7^16 ^A| «EH°J ^?51 UEKS BSE. 
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£ 15£ 316 filAI «EH^J 315 UEW! SEE- 

£ 16S 317 tfAl ^EH°j =?Zm UEKS 

£ 17g 316 Al *IEH°J ?Si UEKS 

£ 18S 319 filAI tfEHSq ^gf UEW! 83£. 

£ 19fe 3110 fe'AI §EH£J UEm 

E 20£ i'E »S| ^ S^EX-II §«2J 3»| ^£1 UErtf AMJE. 

£ 21g SOI ^52J MOS MgHXI^EiM UEKfl B9E. 

£ 22= SEH^J SOI MOS ESXI^HSI £31§ir 

£ 23£ SP B*l Hg^i MOS M^XI^E-iS S43££ UEK3 

24rr DT MOSMSHXl^EIM UEK2 ^S£. 

<E33 ^011 ait!" ^SHJ £S> 
4 : FS 

5, 5A : FS *R 

6, 6A, 6B : HOIS 

11 : EHS! S3 

1 1 A — 11C : ^£ E£il°i 2^ 

12 : S3 

12A ~ 12C : ^£ ±2^ 2^ 

13, 23 : SP* 

14, 14A ~ 14H : SP 

15 : ^ 

16 : ap 

26 : H g= 

100 : 31 01 OS HHil £32 S« 

101 : ?i* mm 

Al : SP US gBWI^EI 

A2 : MP g£SH MfflJI^Ei 23 

s grgg SOI ?IS £Wl MOS MSHXI^EiM ?f£ »£MI S»WI aoia. 




Exit gxJSAI ^g&IH SIP. 
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ere I- g(9)t stKM MP 5BIM 2001IAI= EAISW SM)0| S0I#(3)(HI g^EIOI Si 

p""E*L E 20CHIA1 MCI 2^011 2^EI= *(9)0I FS 2^(5)t ShSorCH S0I#(3)(HI 

LlErbfiXIB, FS 2^(5)°l Sl«0fl SJ= S0I*(3) 301 2 E -*!E «9)# gxISrEl t\H 
2i= BS^OIQ. 

WEM 3*1 N90MAI NMOS ?2MA|£ OV, PMOS IZmMZ 2£J 2Sf Vcc^f FS £R(5)(M °I3>H!££«, 
iEI S^2| S0I«(3)0I ^-EH^^ EIEH, □ 121 ±W g2j a?|aj2! tf33> fltUSQ. 

£E«f. E 200ilAi SCI 3*1 122 g gB|E S(9)i SUA! S0lft(3)0|AI°| MP^M 

g of; ^?2E £5^SP. 

E 21 s S.U^7\ IS^H #EHW Sl= SOI ^3E2J l@ MOS gsH^Ayoj ue ,.lh eBEDI 

P. 

E 21011 EAI6J- tim SOL XIXI 7I5MU SOU DHU ifS^(2)0l «gEIDl DH§ 211St(2) ^CHI S0I#(3) 
m S0lft(3) LHQU ge^iM NS E32! S9|(11) 3! g2|(12)0| «£EIO| E2I2! 3 

3(11) i£i §21(12) Zm\ Sl= MP g^s EtJthS S0I#(3)2| ^^01 SP*(13)£AI 

EEU2! S^(11), ge»(12) MP^(13) 2011 71I0|E ^S1^(10)g gSKfl XI DIM 2^(6)01 

0IH*» ^S£l SOI ^S£| MOS -egjQiEIOQ/d MP¥(13)°1 2*P1 HgEIXI Sf= 3^, E 2221 901 

cap" S3 on, i2i g3(i2)t hss 22 ssj gtm groh mp 2*1 ewi- ss^b, mp 2*1 

BV°! [l>EI- MOS MlHXIiEISJ gsr ^E VC1 gf^P. CH7IA1, E 2221 MP 2*121^ g*f ^E 
£1£1 &?H = AI2J-01 *!■ SCHxIOIP. 

3EHAI, E 2001IAI EA|*j- MP 2*1 Hgg 2«B1M §-(9) if gxISKS MP^(13)M 2*1 USSfe » 
"01 "ZiaQ. E 23g MP 2*11 2St^ MOS M?HXIiE1 2A'^£5 PErtf ggEOIP. E 

23011 EAItt Hf21 SOL HL|i*(13)fe MP 9X1 PB101I S|«|/d 2*l 

S*K E 240II EAIt^ HISI- ST0I XI0IM 2^(6)21- MP¥(13)M E.^rH MP PB2M SloHAI SI 
2| S*ll ^01S^ES *t DT(Dynainic Threshold) MOS 72£ et= 3JE gz^SQ. 

5 EH 21 SOI 75°) MOS MgHXI^EI^ E 23 ES E 24011 EAIti' UF2h g"OI, MP ¥(13)1 2*1 HgthH 

=st ^E?h duns! s^oii sEf y§Ais ^ siap. 

□EiLL 2?ni^^f 50CMb Dl^ai S'ejOfl 2^ tSefe S^OS^, 2| SIS ZKWAiej 

ais 2S!-oj EmiatHi ch*h dh^ s^tnxioi, e 23 a e 24oiiai eai*i- ^?3ei mos msht^ei 

OTIAIE MP¥(13)^ fg?l #EHH] 1^21- 0h*^rA|2| *jfe v 0l -feS^l^fi Eld, 2h§ §^01 §71sSB« = 
gel ^E7l &71IEIS S»S0l 2i2IP. 

a 1"S^ ^71 =«lge *BS*PI *I5HA1 01^012 2^ 1^ AIWIAIE ^rE^F Stf^ ST 

Xi Sr^ SOI ^?5£l MgHXI^EIM ffl-Eifl §*l a 3 g?)l g= 21s 

01^012 SOI ?\B g 




US ^*|S g= 5J01E UHSI MP gfeiSl ^?UloH2, (a) fe^l 4:§2J #^2| ^Kh^M ¥0)^1 

^ %5ia (b) e?\ =3f ^m^tHi ?\&tm ^i mos mgHxi^asi aioiOrS msi i 

Isfe ?UI*U1. ^71 9711 (b)= C : fe^l MOS Egj|ia21 7101 g If if (F) R : »5I ^jOlE 

UHSfSP 3 E -!?MS^EH &OI MP SejOil OIS^ Hg 2*1 2^ Tdtf (£5)1: 4.^1 ^§21 S 

«£) ?Hf-^(te)S ^" UK, f >500litt£l g*l(HIA| 52)^! 1 : R - C- f<1§ °^olE^ MOS MSS 

xi^Ei°j aioioi-s ih@# sssm sip. 

a eg on gt-Ea sasi fi?ii t;iai 70, DHfu d-aef a SOI 01^012 SOI 7\B 

m\ ^«EI^ MOS MSjAl^Eig ^ HJ-E59I S*IS g?IISr= S-BIW S101AI, fe^l MOS MSiXI^El^ ^ 
5^ SOI* LH CHI ZmmSLg. «SEIS »|1 E2^2| 7311 ofESI g^2K 4^1 SO Is LHCHI 2<%^°g. 4^1 
X|| 1 BES 8 ajar =115101 ^SEI= SI1 E2t!2l HI2 SJEfl 4^1 S SI2 &EXII g^ ^ 

o| soilsi g^°J MP g^S St^Sfe SI2 E2^£l MP^2K £7\ MP g^ ^011 TflOIS 2S 
efl nntlAI ^SEI= TIIOIS ^bimi, fe^l TIIOIM 2^^ fe v 7l MP^OII 27|£)°g S^EI 

3 2g 2*lkl£r ^CHE 17HHJ MP S^Ml □<* ?UI*U1. (a) 4^1 TO MSWiHOI fiWfe 




jfFl _ _ 

»€►(£>) 'td MOS MS!3tliE10l'a?8r= dS 211 XI 9 AI2T(s)S ^ K UL td £ 50ps°1 S*I0UA1 

23 ai 2 : (R • C) / td < 1« °^S1E^ g?\ MOS e?H73^P£1 aiOIOrS IB@S IgSlIl 2iP. 

s CHI [Q= SRI5 4^1 &E» §*I2| «7| S2£5 fiTIEill SIP. 

s =-gCHI cog tfESI XI Al 715, DHU a S0I©°M 01^012 SOI ?\& £011 *jgEID| 
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4§ 
(HI fl 



SbhShsSb as an *is Aia<s>s» a d. td=5o„a ««mx .szm 2 ; 
(r. o / td < is mtta ao. 

swa as nil h^m^t^Vl"?^. is swsiraa 

sli as ilsiSi Sols a^si Moim aoi s**£i aoi, u, = spi soigsi ^ P : 
aci s^£i HiTat^sir an, {R=( p • «)/ a - t«,.)}£ ggyp. 

II IpSfgESI sV* 83 « CHtm= HP^SJ S3 ^SEIS =3 SU SP ^if 

hp. 

§5i i^lilin a ii ilea 33S oi* = eis^ fe^i sp* got a* tieaoi sip. 

iii li tiffin in lawaarainsF jbmksi-jbws 

71101 2= £| MCI gojgl itfsffl SIP. 

aaiiL '^i aa p/e ses ^wi p^ *sa£ hoim as? lh sp ^mh st,^ 



Oil "5 Brttf§ B§§ SSfl ! 2i= SPm 301 SSSE| = H2 HP SqSt StTCKn 2iQ. 

§ ill if! Ir^ warns. sfs> mt^^^^ i 2 ^ 

Q. 

§7"il2 !i£"a sSI HI 2 «g ^Eill S^t 7OTD1. ^1 ai » ^2 ^ &EM S 
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hi a 92 be a ?m\M mtfoHr awea g^mi #7i soisg ^stm *seidl 
#71 11 a 7312 &emi sss ^ hi a W12 ?g^aa hi E2S2i s^e ^E7i- ^ 

£101 SJCh 

S CHI WE »E« SXIMAL $71 XII BEM 23£ 91 7311 ^£ tfE» S3ir £11, 

#71 32 SJEill S3£ H2 5333- H2 ^£ S>Eiil 7IT;iDL #71 7311 Si H2 tfEfll g 

zpy. HI a H2 BE» 33 ZHHIAi CHtFSfe g«£g «a£ID|, #71 HI 9 H2 BfE 

£0 23 = ^Zf HI a 32 ?g^MD 7311 ESSSI £E7|- ^711 gSEIDI, #71 XI 2 MP g2j 

£ #71 SCt g^HJ ««*2| S# gejOfl #71 HI S 73! 2 ^getfh ?US§ SSh^ SOI SSEIH 
HQ. 

S ^gOil Lag &EH 2WI0IIAL SCI HgSW Bfs MOS M^XI^BJM E*R 

tin, #7I SOI§£ HI = n°| HI 3^ #71 7311 5f ^DIISQE g££ H2 5|- £=JJH°J H2 33S 
5*2, #71 MOS MSHXI^Bi^ #71 7311 33 #011 «S£IDI, #71 SCI SS^S MOS M^XI^Ei^ #71 
7312 S3 #011 *!#EIOI 2D. 

e btsoi we 7i « #7i 7ihs smsi 4't»Ai?i7i ^snisoi 7i^ei 

H SJCh 

<31 «AI §EH> 

Elgfi tf™2| HI flAI ^EHEI &EH §M2| «7| »S£3 tfTIS FS £ El CHI 2|t! SOI NMQS 

ehh^^EI^J S3 =?SS UEhtf S3E0ID. Eth E 2= E 12] A-A B2B UEM B2E0IQ. 01 

g2J E201I UEM HF2I- I>0|, NS EMS! gs|(11), 33(12)2] ^« °!2 S«01I 2!= 

sci^d3) #chi fs «a«<4)s mm fs s^(5)oi ^gsa. oi7ial sci^(i3)^ ehs geiai), 

±SL± 33(12) 2f2) SCI 33(14) a SCI 33(14)££^E1 SSEIOi «g£|fe PS 33# °JOI^CK 

SCI g^(14) # a FS 2^(5)*] #Oil TflQIM 2^(6)01 ^#SQ. 711 01 M 2^(6)^ SCI 

g«d4) #EH|Ai^ TilOl^ ^f^(10)# MM ^#E|D|, FS 2^(5)2] #0ilA1& FS g°5#(4)l # 
oH ^#^"CK Etl> E 1 a E 2511 EAIthXi S^XILN SCI 3^^^ FS 3^(5)(HI CH^fi S3 #°l 21 
^Qll ^l^ltfe SCI^(13) #011 *!#SQ. 

OlEit- 1 " ^SM SJoHAL EEU2I g^(11), S^(12) S Wl^ SOI U 7H0IM s V ioj ^qje 

2!^(6)^S 0|^CH2 MOS B2HX|^Ei7F ^#^!CK 

OlE-ltj- FS ^EI(H! 2Jt^ MOS ^^AI^E1^ FS 2^(5)CHI £J^ 7l^0| ^5|-I1 7|^ ^ 

^€ SCI g^(14)g M2.\t} E3I2I g^(11). ^5:^ g^(12)°J ^^^HJ SC|^(13)^^E1 SCI 
2£l7^ EBl|oi 3^(11), g^(12)Dll S^EI^ ^'g SCK 

Oiat!- MOS ^SHXI^EICHIAi. 71101^ <=]}j| t 0</ TflOIS SOI L a 71I0IM ^ 5EJ TflDIM £ 

IT C£ o^IQfl UEI-yj ^*>^ 1^ ^St»-CK 

C - A ^c— 

7 ax 

SCI ?j^M(16)S^Ei SCI g^(14)(HI 01^ g^BJ ^ h tH! #^1-^ 

SCI^(13)2J SCI T^itJ-R^ ^1^^^ >1I0IM 3^(6) tf^J A-A g>^(HIAI°J SCI g^(14)°J ^(HI 
£1*1 A| ^g^CK SHL^ra, SCI^(13)£J SCI g^(14) 0|2|2| g^s jjoiM SOI LQi! HloHAI m£t\ 
^ soj S o, 2^^^^ El 01 2i7| USM, 3 SCI g^(14)£J bltBAi °AI^ 4^ 

amoi7i ibsoiq. 

m&M, e D : .Ko : >IIOi^ £WS« 10)21 bH°21. p : SCI g^(14)2i UlStf, u, : 

S0I#C3)2J °i ^))]| t„,S SPIM EAitL 1 " 201 Al SCI 73^ ROI ^g^!Ch. 



g^ol 201IAI2J 71101 ^ ^01 SCI ge? (14)01! A(2j Hg £1£| ^^2J TIIOIM 

3 = (6)2J 7llOI^ ^0| &^ p 2J SOL 2CHIAJ2J 71I0IM ^ ^ SCI g^(14)0l|A12j Hg 2^| 2^ 

3S2J TIIOIE 3^(6)2J TIIOIM ^ &^2J H0I7I- £lCf. Ot7lAl^ SCI g^(14)0il A12J Jig 2^ 
S^2J 71I0IE ^ ^2J SOI^ 71I0IE 2!^(6)2J 71I0IM ^ m 712J BS, 7)101^ goi 101^ 
711 01 E 2^(6)2J TIIOIM SOI l& 71 2J goa A^ h0j 2 # Sguffi SICK 

i/^WAi 201IA1 SSul^ 71101 g §|f CCF), SCI 73^ R(o)g ^ MOS MSjT^E^ 
p^2J f (Hz)Oil 7l^t/ AISEHOli? S2h01l 2|*HA1 1^2] §5[ ^©4= f7^500Mt 0|#2J H 

^ ^^-01 fi^?EI^ g^EFE SK7I2] 301i Ll-El^j SM^hE, MOS M?HXI^E17h 
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m 4^ 1- 4^4 21 ^StJ£S-W 4^ 3^ ZW\2i 4*!^ 4£ S^IT 4= 21 D. 



W 3 , . , 

/?•( ';/ = p A'o-Co-- ■ ■/ < 1 



[mM swoj sxf f^j. ^g^' ID) 4=^ 41 d^SFS 71I0IM ^ II, 71I01M £+a-Hf ^1 to. 

o, soig s^cjjq t , 0ll SOI ^52J MOS MB!*I±EIS S££ S^f AI0HA1E 2JS 1 

Oflft «oi p =0.08(n • en), eo =8.86>:10" J (F/cm), t-10(Wz)tt tlH, *P|2| 4*W 3HI USB 

521 tIoim m i. TjioiM #»sr t«, a soi© t„,i swra 3D. 



' or -SO/ 




01 HI, TilOIS ^Bil w-0.007(*O. SO Is sj- ^Iffl W0.1(*OS t\>2 <(R2.52> A, 

hm.59(*opi- a= wsf S3 is s.H«ra 

n ^he(16A mi ! flSffif 3% SIP HP SO|S(16B)AMAJ MP g2i(14)01IA|2| 

a* *?i *s gi^ ?Mfa5rnisoi hois =V22j 2?h°i hp §3 s^ohai 4=*>*i 1 ~ 

5)ioiI A 191 «|2f 22! 1SJ 3°2| 2HHS W 4= SID. 

Ee a g>«o, ai £AI SSEH2! §*|2| gfll »g2J a El £AI1 HEM »SS»S0IQ. 

Soil Saif^n C S soi# °[ f m t^isy tiiois V • 012121 stEioiEitt ss^a. 

Til^SHAI, B71I S3CHIA) 4=*>±{ 41 *!SSH3I R • C ■ f<11 E^Sfe SICH ©IS 711 01 M S, V,„m :?*hQ. 
332, B?| S4CHIA1 SICH tHg 71I0IS ^ * H S BAtt MOS S2!XI£E11 Stftfe 31010^ SH1!S 4§ 
SShOl "hSx-fl 3*11 

f < i>« oigsra sajnivtD 

gxPF SS)«I0» V ^iri4=(HI CH 

_ {R- C- f<1}(Hi HJtHAl 

£1 SS^oli chIb yi'F^oi ffetTaiH ^I^ioim ^ m'sww 4= ss= e^s sm 

a £ 4W1A1 £A|*f MS^^MOllAie TflOlM ^ W SIS 3°] &1§SI(SCH ©IS XIOIM ^ l^.,)S ^§1 
S 4: 2i o of D^2? H 01^21 l&aOlH2| S^°l tHgS S(H£ 4= 2i= 3!^ -MOID. 

I" i^^elkoiD.^E EwrlAtTb ehloi, arowslae as sa(ioq>& as hoiekdd s «s 
I nhloia(02)i Isd. ^r^gg neraiH(D2)£ i^£) s^ ^4= m thois 4»w =i w 

rftBAi aoioHE iB 2-xiooo)^ ^ois as oioiekdi) a nemiEi(D2)(ni Climes 

E, 71* 0HS<i6l)£AI£ 01* SS 1SEI U^H, CD-ROM, ol-E D^3 SOI «ZfSD. 

E, Ml ^A| SEHtHIAl^ 
dl-21 g§ HS 711 01 M ^; 

5(11^ I "Sfii S^02j#sV|i? «S «Ei«fil ##21 SEH2I MOS M?H73^P21 Til 01 M 
SA1 7li*HD. 

i hp ^^1(16)1 [ «i*Tg-^ois Tap kj^s(i6)s^p gois ap s^i^h saei s^an, 

g^"(12)(HI 5jS S^-EI= ^= SP. 
Ole^ Stt]| 7311 *!AI «EH2) SOI 722| MOS eehx|^e1= HP HgOll SiOlAi, TflOlS m W, 71I0I 

AI01IA1E S^ ^E7h SSSIXI Sfs o h g £^0| J^*J t»£U &X|# g| 4= SiQ. 
01 DH, 4^t>i! 31 °^m=r S^IOllAl 3CH21 711 01 M = » S^KJl 7^ g«IOI 
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Ai Sj22| ^£3 gstse SOI 7221 H0S. E?H5tl±Hi 21 4= SIQ. 

cc 30, genoj aw (=, XIII gAI §EH2) SOI 752) MOS R^7i±EV\ CPU, DSP, St! 

DRAM, §m §1 \>£§ 0llH= 3?= a?**, SEN*. AI2»S| 34 € 

<39I2 £AI ^EH> 

Stt/TflS: SB *7JS AI2 50ps 0IS12I 2^ 5* AI01IAIE *CT2| 4^*1 BOH EAItt 22* 3 
s^fo) DT M0SMS!7J^E1^ 9g32£ ^^t\^ 21 ^3ol2Q. 

< 1 



OAS M 13 '. p=0.08(£5 • cm), Ko"3.9, eo-8.86x10""(F/oi), t,a=50(pOS! IB. *K?|2J 7011 UEK3 

221 TIIDIM * W, 71011 £»»S|- t« S! S0I# ^ =1 t»,7h »D. 



'ax' f scv P ,fk <>' e « 

01 UK. 7II0IH i+sl-Sj- £1 t o ,=0.007(>nn)S SfS S0ls ^ =]M t. M =0 . 1 («n)S {!lf <1.26> ^, 

-{W<1 . 12(Aro)>7h £1= 39l2f 52! 31 9^1-3 

axi MCI "21 71101 ^ 3| ID gJ«HHIA|£| 7)1 01 = 2^2] S3 2) SLI^OIIAI 71I0IM 2R2I- SL\^m 9^ 
2| 2HHS W 4 2D. 

5E 3312 £AI «EH2J DTM0S= 71101^ 3 = (BW> MCI±jig 9^1-= 20IIAI UEM SB) 

UEhSi T°i°or- E 6M EAItt EI121 BS H§ TflOlE 9201IE BlSIf 4 SICK 

E 7S 7312 0AI SEH°I BEM S*|HJ ^711 B«2| »S| ^All UEKS SS^WSOIQ. 

E '7e S^IOI B-?U S11MAI DT MOSEEhXI^H lE^KHl fi^S^.dS SD3- XI 3 AJ21- t M (s50 

ps)1 .tfStfQ.' 3212. S12MAI 71I01S tfSW =M to, S SOle ^ t .o, m^i 7«01M ^ I 

oi£i2) neraiEHM igt^D. 

TII^BAI, 931 SI 3011 AI 4*^ 7S ^jgoKfl (R ■ C)/ta,<1t °^t[^ SCH TflOlM^ ^„ff 7^ 

a. 

3EHH, <LW S14WAI SICH SIS TflOlM ^ tnfl DT MOSES) Ali El g aOIO)S iHSg 

asti-oi &esi ^>«t.n:h. 

OI2f BOI. 3912 0AI «EH2) BTEM S»2) «R- C) / t.. < US OlgoHS SM ^?jll tS 

ZtH °&] [IH^Oil, gTIIXhe A1*S a?SW «5®0I ^5.^ °'A'0)l& ^IstllAI £?5J= AS SiU- 

l}0fl S|«|A| ±§2| a) 2 gm- 733 AIZHW CHtHS "2!® =^01 SICH S)g 71I0IM ^ 

OISU- ifOI 7312 CAI SEH2I SOI 752) DT M0SM!i!7;i^E1= HQ 291 H§(HI S!0)AI, 7I0|E ^ W, Til 

§Sf AIMAIE g2^>E7^ SSSWI y§ S^OI 7)s*f BEH 4= 21D. 

E E 7MAI EAI*f #S^»MWIAI= Til 01 M * m aS^JS §)g*l(£ICH &I1 7UOIM 4 7sh 

5- Srasm. a^ol zjh oissi wskiieisi 5ti2i sme * 2i= moid. 

tLn'Sto 0IS12J 12^ ISf AIWIE SSKJI ?lfe^ B*IMAI 5lH2| ^ES g^l^ SOI 752| 

DT MOSM?HX.I±Eie @i - 2iQ. 

M2 MM ^EHOilAlE 3911 tfAl SEH£h D^hWOIDI E BBflAI UEjy! HIOIOHE IBS «& SXIOB Sltf a 
□ mi BH aoiEKE l)S| ?3« ««OI ?)SShQ. BAI, SI2 AI «EH01A)S1 EIEIDIE1 02= <y 

Erll 2J0|*C|. 

3912 4iU ^EHWIAI ?m DH 91(1 01)011 7I§EIS BlOIOhS 0@ =S3IS^ E 62| S7I S11. 971 

Tflfil, E 72) 9711 S13 a S142I- g^t]- Ei-7111 7|^*J- =£31901 1!Q. 
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SiP 

<H3 £AI SEH> 



tji, a. 11 «hi 01 Tiif «FH ^ZHMAI SP 13 go (-01 1*K>I Ji'sQ SOI 

iiLHTiDr^in^E *V «D =)70 £S ?\*tm *PI 4*.*! 3 2=£ 4*W 6 21 2| ntBDIEi 

Ww*k 2*S 3™ * a i otTaofa? tfJy *a 01*21 «ai *ehod. 
«aari i aoik a^s^i 4301 *ai<i5)oi 

HSS! S^dDCHIAI «U|(15) 0^££ SIMSKfl SOI S (3)3 fe^Ofl *{SH?r *S« EEII2J 33(1 1A) 




:2 



i g«(12A)°l N* Mf£ft S£(N)= SISE0IO1, 3 01321 S*£l Ng ft£t SE(N )= USES 
flSSCH 2!P. 

•m TflOl^ *1 = (6 ) *«2| S0I#(3)MA1 3**21 MP §2|04A)2| PS SE(P )= 73SES 

5»hS «i**2i sp aq(i«)2i p£ feE(P°)s mp s^(i4A)aa uses asset. 

iJmRi-^Slw In ««(14B)2I Wlh(HA)£J 1/1001 i!P. 01 UH, SPf(13)2J 

B^sait sfVn J,s cHtyohoi sp s^i4B)2i er en t„# nsv ifl* ao. 

[DEW. Sill tf Al ^EH2| 5= oPIH) 4*f*i 8M «SS 4= S!Q. 



MS aa ««(14B)2J HI SI* WO. 008(G • cm), SP Se?(14B)2| °i ^ISI WO.0Z(^S UE 

2*o"»1 Al *ffl» D^WOIDI. K.-3-9. e 0 =8.86x 10"(F/c m )„ f=10(6Hz). >1IDIM 
W=0.007(^)£l SS. W<5.0} * »<2.23U*)}?\ £1= *ef 52} 5# S.^f3 5D. 

a: M n"«o, (MH oi sv = m tm [SP «^(14B)°1 ^ 301]= M0S MSXliHSI SH^ *E[ 

HQ S«I<m)9 ftsFE Mae «H ^2^^ MD 3X1 *K3 « EBQ^EISI 9^ ^SM 

<svm oisis ^= so. 

71 sT^ttW 9CHIA) l§t. h P. 



i' 2.-A.',vC 0 -<p. v (/nv) 



E?hV 5e« S^S 3 ^I?2J ^g£S FS I3S(4), FS 3^(5). 7H0IS 3^(6). 
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EaiSJ se*(1D- ±2± 2^(12) SU W15)# «fitt£SAI HI3 0AI SEH2I ^ii S£D. 

is kj a-s°l *a AIM S0I§(3)SJ ««S M£g fe£ P°2J »Ea 3=1= S0I*<3)» 5h 

§ a^fra a-Isl sejoi mp geuMBw sa. 

<HI4 gAI SEH> 

c 11S a »«a ™ 4 «EH°' SDI ?22| MOS e?HXI±E12| SS DEfcH SSEOIQ. E, 

I ill s fwAi uaa «a ™22i b-b sraw #§fD. 

c him caw H191 2>0I *i=(6)2| *3M =^(15)01 S£SD. EHI2! g^(11)0)IAi 

»ao fsS nM?mi ' £z± t^vmM *«!(i5) aa a hoie a^(6)°i a* okh*<>3 si 

Zt\a S0IS(3)£J £#*W S£EI = ±Si^ gs?(12B)°l Ng g£g feE(N )fe HfeEOIDI, 3 
01212) g£52] HS M£g oEfH^S USES £§30) SiD. 

*hh "Mini f *1=IB ■ ***(\5)} £h=2J S0l#(3)(HIAi *B?( 15)21 01EH^££ Slxlth^ ge?0| &□ § 

«04D?oi hoOoie ^=Vb) o^ll VT«o ; ^ gsoi ap gsuuooi aa. so ssi(i4C)2i 

^ g-g feE(P")= THSEM SSEIDI, HP g^(14D)°l PS §£1 SE(P°)£: SCI g^(14C)SD 

a^ES esao-. hkm, Etaei ason a ge?(i2)2i rfgeiara pn stress s ~ sp 

gS (140)0)1 2JtDAI S23D. 

au CH oi «« m B) n, ge<(12B)£ (15)24 0)0)^23 Do! M , »I0IM 2^(6)21 S 

51 oiaiioiT*«a£ as. ab" g£<WsQ hois a = ( 6)2i eg iioi di sshoi 

SS&D. 

E FS g°i#(4), FS3^(5). TDOIS ga(B) a §«!(15)2| ESSE 9HAI EAItt J03 £A| 

SEH2I OfSPWIOID. 

nio, am, 0l3)^ o S *l£imOI S0I*(3)2| SIS^CHI S5EIS MQ g^(14D)£| g^g SE 

1, 4,*^ ^2J aLI^(13)HJ b|73t^pM TatUIS ^ StD. 

n 311 394 Al SEH21 »3 «AI «EH£1 DW7W0in. HI flAI «EH£J ^S0|. U|j»l« SICH 

tie T^k^ TiioiM ^ a>n w ^ siD. 

£E* h Hai oi g«(11) ?! i£i g« (12)21 H"* g^2ra PNStfS^ SP g^ (140)011 2JSHAI « 
-^EPI lU^Ofl EED2) g^OD i£i g^(12)2J N* g^^^EISJ S^#2J d§# 2{WI^ ^ 

c £trf ww cggoi ««(HB) i£i g^(12B)^ SP g^(14D)(«AI 71I0IM 3^(6)21 g£ gf 

*^k"aoi di-ofsaa uhswi, sp g^(uo)2i uiast m^m ^e p 0 ^ xny as 

AI24 MOS M?H7:iiEH2| gg erg*f! Dlxl^ sE SP. 

E 1KH1AI S./m m tfAl SEH°I ^?5£J H2 aSMJ. ^4!- *I0I^ 3^(6) SS « 

^2J E^IOflAI E 12£HI EAI^ UBh BOI. °E71 P2) S0ls(3)(HI CH«B 7IOIM a 

= r6» oTiHSAi PS g^l 01 s (31)1 ^5!£S ^2J(01I1 13, E^21f 5x10 Arf2J gig 

30ttV2i ?s wiuxie oi s ^)tm p°s &Ea g^(24, 25 )i sstrai §aim, ks ^^g 

n , = ,« 1£ »iL *m ^eisra m*i g£ =282! gg(21) S! fE i£i g^(22)g SStlP. SE 
^|^ 2 k,r 2 n ^ SE gsj(2Z)S"S r«¥i 0 S(32)g 3A1 £12 ^2J©^ S.^. &ESI g 

H£I2 ^(15) «g SOU 711 01 £ a^(6) S =^(15)M D^aS «1A1 DAI HS M^gg ^2J*^S 
JW E IIoSaI EAlf} ^s.m S=Q. 

cr e^go, ^o, . ion snife(3)2J tlS^fHI SSS §=g SE P°2J E7EX0 g^(24, 25) S 

"oisSTsT a%sra#*w l^oi ap gg(i40)oi ao. 

<HI5 SEH> 

c ios e ar^oj ™ 5 «ehoi SOI ^52| MOS SSHXI^E12J B2? ^?2S UEfti! BSE0ID. E, 
E 13l E 1CHIA1 EAlf' IS ?22| B-B EfSM ^'StU'D. 

C 13M EAl*f UhSl- SOI >H0IM a^(6)°J ^3011 *a|(15)0l SSSP. EBS ge((11)MAI 

ij(i5) owmii mt\a wTmtim s»ia sseis e^2! g^(uc)2i ns ^^g 

Zzz(u\^ xii-cs n oi£|21 gg2J HS g^g feE(H')= USES ^gEIOI SJD. D^W£, 

llS g9ui2)w^' wis) oraiiils «»*K)i soi#(3)g amtt= ^ ±z± g^(i2C)°) m 

g- S - S E(N')= Ta^EOID), 3 012151 g^2J NS M^g SE(N + )= USES £§EI01 SiD. 

7I0IS a^(6) OfEH^SJ S0IS(3)(HIA1 ^S^2| aP g^(14E)2J PS l^g *E(P" )= WSE 
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S fiSSlDi. *»*2| Mil Sej(14F)S| PS M^I £E(P°)= aP SS«14E)SQ HfeEg tfSSD. 
£ FS 135(4), FS2^(5), TilOlM 2^(6) a 15)21 £83 E 901 Al EAItM3 £A| 

?22l O&miOICh 

?«*!*wh* a& .3 BaT a5 tf "*eh2i h aai *eh2i Hiram sich 

TilOIS m m U7n ir - 2iD. 
t£&^ cgoj ««(11C) 9! a?tf i£i S^(12C)g SOI S (3)1 «gtt£SJH. EM2J 3 

°<m) AQ>Tgg (1 2)gj N + gSill- MP ge?(14F)2| P° gSjOfl 2|t> PN g^SOl 2ft ^SEIXI 3 
71 [IHSM StJ ^(junction leakage)! 3 lis" 4= 3D. 

E 130IIAI EAJih 15 AJ t2EH2| ^22| 92 &3IHI EHfl BfttlQ. 70OIE 2^(6) 22| 

EM MM S0I#(3)2| »»*W PS ?Sm01 ££1 £S P°2| B*£M ««t>D. 

3EIH, 71I0IM 2^(6) «3 * *a<(15) S2 22| 9711 MAI *£* P*2| S0le(3)0fl CH«| TOPS 
75|= f6 U n^=)ew N 6 * g^mS §A|- SIS 0IS ^SSKfl N« IE EM2! g3 S §£ i2i g 

£ §E Eafoi 28* «»' SE iS>i g^M SStttl- SAI0B, 0IS SB A|2| 2AI SIS 2|E1 14 £ 
Ai SEH2I 39 £ AISQE ^3 B^SS SSt^P. 

[DEM P*< §=M2J SS AIWI S0I«(3)2| SIS^OU S2S 11=3 £E P°2| S^ESI 3^ S IE E 

a|i « se Ss> i I ^ oi £i hi §k°> sssm 2-stJ- s^oi ap geui4B)oi so. 

3EIH =3(15) *!2 §011 71IOIM 3^(6) S ^^(15)# DhiHSAI DAI lfe!2| i^ii ?&'t^£S 
AN E 13MAI EAI^ 2=D. 
<J||6 ^A| «EH> 

E 14- s ^S£J 16 ^Al * J EH°1 SOI MOS M?5XI^H2J E!"2 ^51 LhEhi! 9SEOIQ. E, 

E 14^ E 101IAI EA|*t S3 ^?221 B-B 33011 ^St^P. 

E 14011 EAIt!" HlSh 71IOI M 2^(6)°l =3011 =^(15)01 SSSP. Eai°! S^(11)0||AI 

|«(I5) mEH^^S fla*KB S0I#(3)£| ^S^Oll SSEIS =32! S^(11A)2J M^l 

i=EfH MfeES 3 Q|2|BJ ««£J Ng m^m SE(H 1 )c life Eg. SSEICi SIP. DI&7IAIS, 

Si™ i^(f2)ofAi "i%i5) oieh^^I zTmm soi#(3)£i ^=^011 ^sei^ ^ ±z± 

S^(12A)£| 1^ fe£E(H")£ 73SE0IO1, D 0132) g2|°l I® M£l feE(N*)^ USES 

EI01 21Q-. 

*"H ?1|0|E t:i=[6 ; =^(15)] Bl=2J S0lg(3)CHIAI 71I0IM S^(6)°l HE DfEHOII -?|X|o|-01 S0I«(3) 

5^#^oT^«a= sejoi sp s^(i4H)Qi eidi, □ oisiiei g^oi ap g^(i4S)oi sp. ap 

S « ()4G) oj pg ^E(P')^ WSES ^gEID), aP g2?(14H)°l PS M£S ^E(P°)= aP 

g^(146)aP USES gg£!D. 

E FS §°1S(4), FS 3^(5), JflDIM 2^(6) S ^^(15)°) E 6 S) E 901IAI EAJth 13 tfAl 




^ m a 7ii * aa 

E^ P°S aP g^(14H)g 711 01 M *R(6)°J Ul-S 0h2H (HI S0IS(3)£J SIS^OIl^ S5SPI 

UII^OII =a°' §25(11) B! i2i g^ (12)2) N* g^21- aP g^(14H)2| P° g^Oil 21^ PN StraOl 
as ««H73 S^l USOV §^ eilW 4= SP. 

E 140IIA1 EAIt> 16 gAI ^EH2J ^52| 15 CHoH S^D. E 150H EAI*T b121 SOI 

7101 S 2^(6) «S S s«(15) 22| &7iW/d 2SWI PS M^M 0lg(31)l ?S^P, 

oi tin Til oi e s =(6) 01^ ps ap^(i3)2j s^^oii ^seidi, tooie 2 

lAI*Ha"SS)M ^BEIE* M?. WIS S3, S0I# =n Wl00<n m ), 71I0IM 2^(6)2) Si =1 
W2D0(nOH UH- MUSI 120(KeV), E^^lf IxlOM/crf §ES §ii OIS ^2Jeh3 *D. 

Qgoi), S01#(3)0fl [HSU 71101 £ 2^(6)# 0|i3£A1 NS Ol^g ^tK5\ NS §E £82! g 

« sj §£ ±2i ge?l «g*J-Q. 

3EIH, =^(15) $CHI 711 01 E 2^(6) SJ «^(15)# D^3S «BA1 DAI NS g^lS ^St^S 
AN E 14W1A1 EAIt!- =?Zm S^Q. 
<SI7 ^A| «EH> 

£ 16^ s g-SWI 17 £AI SEH3 SOI ^22) MOS M?i!AI^E12| B3 P^i U-EHi! 93E0IQ. £ 
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ififHI <?AI** tiY9i SfOI °i=m t12l S0I#(3A)2| MP H§ M e J!XliE1 S^(A1)M MP 2SI7I USS 
^^H(imS«^K5S ««aDlTWrW t2(<tl)2| S0I#(3B)°J MP MS!XI±H g 

25 <A2)(HI MP71 gS^S £EH£| M?H7a±E1^ 

S0I#(3A)2| 5f $n tig t. 0 , = IS IT HI 01 [±! 4(=S 6)]i EWKM S6F£ HOIS * W71 «S 
7ls£J §ES fiSElDI, S0I§(38)2| °f =M£ AI0I1 MCI 93(14)01 £2 SH» ^EH7h EIE^ 

ggtjp-. 

oieh*> ^22j a? £ai sehwiai, mp M?Hxi±a gei aim «sei= soi 9521 mos mshxi^ei . 

= SJSI-fe Til 01 M ^ VMM 3§ §SfOI ^solSD. 

*hh aP gS?S! geHXI^EI g2j(A2)01l ^gElfe SOI ^?22| MOS SSjXI^E-lfe AIM MP 
55 /^ni su-*i 52ft gEO EI7I IMtrtHI, S ^(Subthreshold factor)?!- #S 2! 71 iSi gl 4 

£ asu^s, s hep* m= 271 «goi goiiife se^i dq. 

<£A| «EH 8> 

E 1?s a ggoj as gAI «EH2! SOI ^?2°J MOS eehx|±E|£| 13 LrErtf S3EOID. 

E 17011 EAI*i- Ur£r SOL E32! 33(11), i2i S^(12)g §3 # SEWAi FS 2^(5)01 *!2£l 

tjiqi e tT=(6A)2 =E|S! 33(11). 4£± 33(12) 2^21 33 SM/d Z?H£J = 33^(61, 62)1 S3 
^ag^(6r 62jsf?H^^(HI MP 33(14)01 it**Hl £!Q. = 33^(61. 62) LH 2,^21 M 
P 33(14) §W MP gfWW 16)B « 21Q. E 170U1 71101 = = v B*fMA|2| FS 33(5) 

£j!(62)DrAI2| 71EI71 W37r £12 24 Q. 

cr FS 7?=ffi)°| 21^ 5«¥tHI £IHor= MP¥(13)CHIAIE 71101 e 2=;(6A)2i 3 B2| 31r3 6HHIE 
MP aajH(l6, IB&ttSHDI. Oil MP g|B|M(l6)fe FSS^(5)m EM 2! g^(H) SI 
««(r2)iTg 0 ' fe^ CHWfe *I*IWI SXH^P. S§!. E 172) S£|2f°l Ll= SOIgOl LOCOS 1 

££ §3 SSJEIS UErLHH 2iD. 

tr*h TfiniE 7=t=(A6) S^HJ E 1011 Al EAItl HI1 ^Al SEH2J ^i£F Dr^W 

0\a ^aN 3^(11 , ^ g2! (12) 3« BW2I E 9, E 11. E 13, E 14, E 21 S 

og'£A|ir^21 D^WIOIP. 7316 Al «EH£| MOS eshxi^EI^ HI1 MM UmWH UErtS 

mp asl s Sims IihaI^eioiiaie 3I2 «ai ^ehoiiai ueha dt mosm?hxi^ei s ch^^oiu sd. 

□IEH*e S°i ^521 ^'A| «EHS| MOS MLHXI^EI^ 7H10IM 2^(6A)°1 =3S^(6L 62) LH £HI MEI 
^™etTs)?lgm.\?\ ukil. MP gS5(14)0HA12| Hg ?5*l 3^ 2S7r 3SmEI7l m SOD, 
MP 14)^21 71 Oil ^WU R S ISH CHWAI ^4 4 >,4}aj 6 g o^ ra 

-i ai <=moi 2«(H) i£i g«(12) 5f 3)1 DIM 3^(6A)0U1 MOS ^ 5! XI i El 7 r ^l^j 

5i 3oik>£kAI (W1 + W2*«I3)# 4= 2171 nSM. 2^ g^OI 71sS r D1 E*H SSSI S TflOlM 

MOS MSHXI^EIg 4= 2iP. 

<fll9 ^A| SEH> 

E 18S S ir§21 19 4'AI §EH2! SOI ^?32| MOS E?HX|iE12| 13 LIEW SSEOILK 

E 18011 EAI*> b)1£1 SOL FS S^(5A)S «H2| #51(SL1 - SL4)0I ^XlEICM, *t #51(SL1 ~ SL4) LH 
M =Soi S5(41 ~ 44) S ±2± g 2<(51 ~ 54)01 SSSP. FS S^(5A)2| 51=^ MP^(13)?1 
S«aCK EOS! g ^(41-44), S^(51 ~ 54) ^ S FS 2^(5A)2J ^ 71101 

M 3^(6)01 §SSQ. 

332 «I8 tiAl «EH21 OKPOTOIDI FS 2^(5A)2] 21^ ?^^01l £XHS^ SPif (13)01 A|2| 3DOIM 
5i=(6)2 1 8F=f21 4^ MP aH!M(i6. 16)71 E, E 162| a £|2| £1^ Life SOI 

#5] LOCOS BSlS. §2 *SIEI£ 2?1I^S UEH.HU HD, 

cr*h Timi e *1=(6) Stf2| B3 E KfflA) EAI^ J3H ^Al «EH2] ?2£ r 01*^71X1 

□lOl' cmoi S«(4, „ 44) S «(5i ~ 53) §g 1^21 S3 =?Z= E 9, E 11, E 13, E 

14 E"21 goVEAl*^^ Dr^TxToiP. E*h Al «EH2J MOS J^HXI^EIfe »I1 filAJ ^EH 

MAI LIErtf MP US 391 MOS M?HXI^E1W1E 392 flAI ^EHOflAI L1E>3 DT M0SE?HX|iE1 S 01h^ 



□ILh iD. 




61^21 us s^i si isfe ^ »ioim ^ wn, 

3 6# 3-^o 1-3 2h§ §^01 71^SH3Q. 

I 321 c ai°i g^(41 -44), ±SL± g^(51 ~ 54) HOIE S^(6)£S ^?SE|fe MOS E2HX|a E1 

71 Ss'^oi ?!blM ^£SA1 (W11*W12+I!)13+W14)M ^ 2i7l DISOI, 2?g gSKJI 7fe§r01 Et! 
- - s »|0| e =£1 |,OS MSiXI^EIg 4= 21Q. 
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E 19= a e,>g°| WQ &M ggjoj SOI =?ZBi MOS ^f.UEftf gSEOID. 

E 19M EAI^ tilSl BOI. c ai°! 23(11), ±^ 2302) ^ g SCI^(13)£| 7)1 01 M 2 

§(6B)0I W\k 2!=(6B)# Hai°! 23(11), g3(12) 22 £HHIA1 27H2J *a 

2^(63 64?! ?>2 Sl£ffl = aiW(63, 64)2J 7H^CHI irltEIS MP 23(14) £KHI MEI as* 

ine 6)1 ftliafcf so. Sim £ai*i boi, hois 2^(6B)sj tioim ^ h &&mM°i tii 

0|E |)| 4aW*EI = MS^ (63)3)W SJ 71EI7I- W21, =E«S¥(63, 64) 2JS| 71EI7I- W22, 7|0| 

i~2 §i TM%n%s. kaia^(64)5CT£j 7iEi7> nzaoi eich sip. 

a H8 4'AI «EH 5! H9 gAI t^EHEF DK*3W0|DI. 711 01 e 2^(6B)£| S= B°J S5*3 £MHIAI°I MP 
1(13] i SHE MP 3 1 06. 16)71- tfSSD. 3&. S. 1921 2IS2 LIS S0ISOI LQCOS |£ 

5 §3 MSIE1= S7H2S UEHJiH 24P-. 

E, 

S EJ 

mp 

Qigeh go, ^i^oj 110 MOS MS!7a±EI = MOM 23(6B)°1 E 19 gtHI AH£ S*F£S *J 

Qi ocfoj -|- wgoi sytHA-l Hi! 71 01 MSI 3?S| T2F 0^7IAI0ID|, MP*?[13 ; MP 

i«fu)]& Eai°r s «(ii) g> S3d2)s S7i*!°s *eiw 4= sip. 

3EIH, HI10 tf Al SEH2I MOS MSHAI±E|=- 7II0LM 3^(6B)S| = aig^(63, 64) LHOil HQ 2jSjE(16) 
7\ gXIEI7l BSM. HB flAI ttBISt D^WOIDJ, MP g2!(14)CHIAI°J Hg 2*1 SB §S?I 3»W 
El 01 2| TitOlM ^ 121, W22 S W23CHI 0»oB 4=^*1 4 4=£W 6g E^SFS M^OI 7feSH2P. 

n gut, =aS! 33(11). i£: 
£J 71I0IM 3®£AI (W21*W22*W23)-L 
e 3j2| MOS MSJKIiEIB *gW 4= £1Q. 

c£*e FS *i^2J ^ef&l-S 5Jg MP^(13)2J «S 055# ^Tll W 4= SSDIV 01 OT 

mosMiha-i^eii ?a*ra hp »s §^ 4 siP. 

OI&> 

Avnief ^Al SEHSJ MOS MIHAI^EHS DlgoHAI 2f ^Al «EH21 7I0IM ^ «Ph ig^J Wl^f 531 
f^wf|0fl A f *|6|M OiMOlM ^«oBE ^P. E^, &?\ MM *EHMAt£ ?S NMOS MSiXliHM Oil 
S M2JXIB PMOS M?H73^E1(HIE S ^»0I sjg ?l^tt MgoiP. 

;i^ei°i 

.») < : AgEI S»°1 SSf ^ni^(H2)S W 11H, tabUUMtiq S^HfllM : K - u- Kit ti^ol-E 

m m e?H7f±Ei§ aioiohs ih§# Bs*m a^i uhsoii, aiohaie ^ ^e^i y§ 

a SP 3*1 2§HI MOS MSHXIiEiS ^THW 4= 2iP. 

a ^«(H| bh£S| gjysj fl3J = , C : MOS £»X1^E1^ nO\E. §Sf(F), R : SjOlE 17H2J 

MP 3M?HEg^Ei MP S3 CHI 01== Hg 3?l 21 h SSSJ «*f(nm), td : MOS M2!?vl— E1WI fi^SI 
^ AifiT^Ip. X| S A|^(s)S IT HH, td^50ps2| g?ICHIA1, 521^1 : (R • C) / td < IB S.^5fEI MOS 
IhhXI^E1£1 01010^ HISS ggoHl 24^1 US SOU, AICHIA1E *^ €^ ^E7|- 7)|0| 

M S^, SP^ e^f MOS MSHXIiEiM STflW 4= SIP. 

s ^SOil [[15 &ESI &XIS g^t,MCHI 71 ma ^Eai g»2| «?fl &B01I HJSBAI g 711 El 71 USH. H 
5 AIMAIE ^5,J\ ^g=! SD 3*1 2g°| MOS S2!AI^Ei# g| 4= SIP. 
a &gCHI KJS &Sa §^2CHI ?|jes ^EHI §»°l fiTI g-SCHI 2JSIA1 ^711 El 71 [Ifl^Qfl, 

3^ §5f AICHIAIE S5f ^E7F ^gS 711 01 M 2^, SP^ ^S£J MOS MSHXI^EIl Si 4= SI 

o. 

« ^SCHI 71X111! &ESII C : MOS e?!!XliE1SJ 71I0IM glf(F), R : SjOlE 17H°I MP 

ImTsP S^M OIS^ Hg 3^ SS2I ^V(OB). f : ^g^J ?m4=(H 2 )g ^ 

[III, f£50CMt°J g?ICHIA1 £3*! : R • C • f<1# S.^oFE§ MOS MgHXI^EiM «SoHl Si 71 UB^CHI, 2 
% m*i AIOBAIE ^E7h °?gl! MP 3*1 2§£J MOS M?HAI^E11 21 4= SIP. 

« ^SCH! 7IJH3 C : MOS MBJQ±E|2| 7«0|M S»(F). R : 3 CHE 17HH1 MP gejMS 

X$ AI^(°)S W C tds50ps°l g*l(HIAI : (R - C) / td < IB °^5fEi MOS EgHTJI^EIM 

S!7I UBSOII, 2^ §Sf AIMAIE ^E7h 2t§S Til 01 £ 2^, SP4? ^52J MOS M 
SAI^EIg 2§ 4= SIP- 

a ^SCHI m MP^°J 73^ R= I : MP g^0ilAI°1 Jig 2*1 2 IT 7I0IS 

^of jj] oi"^ a" a^sj D 67 , L : MP 23CHIA121 ^71 2g 2*1 2^ h SS°I 711 01 M 2^2) 7M0IM 
SOI ©**°l 901. t«. : S0IS2J 2| =]J0, p : MP 3321 blStf£S W O. R=(p • I)/ (L ■ t„,)(HI 
Ai lgsF7l mSOfl, SOI #21 5| =]J||, MP gej£J UI»tfS OIEI ^gt.^S*l MP ge!°J 371°) 5) 
g g*IM 4= SIP. 
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01*1X1 V ^ SO. 

BH2 SIP. 




a gfgoi [Lfg tt£JI §X|(HIA|, HI 9 Ml 2 g>£» geil MP^OUI *EI ^SEIOI a 

5. 

imM mp g^cHiAisj ug 2*1 sir gs^ «^2i 7311 a 7312 »em *ei*js 

MC^WI SJtHJy rUS?! DSN, MOS MgHXI^EIOUISJ 7311 S 392 &ESI 33 ^2»0I £71 5 

iijl s£ MaSjll 01^ 8E EWfeHM UEJC?). HOIM 2=52J 7101 M * Btf2| MP ge? 2 

nsi aoig iTii «sir ^ sick 



CDEIAd 71101 E *i^CHI OFF °l 7^:23^ TflOIS 2= £| SLI 3 e -!JS£h 7311 S HI 2 &EH 

ara AWiB a^iasss seism, aois 33 a mp s^is^ei 201x1s us s*w 1111 9 arc 

5>EH ge?ofl SfSSfs 015:1X1 S£§ %' 4 S1P-. 
g ITS (HI 

*kh sick 

[Q-E1A3, 

MOS E5 - . . . ._ 

7ii 01 1 a^si tiioi e * ^21 mp ge? 2*1121 aoig 971 - so. 

s ^g(m njs bHtai 3X1 MAI. 3CHE 17H°| MP 711 01 M 2^2| 7H0|E ^ ««2| 3 

&B2I 252 SIXlSlS MP** £NHI *!2S = 7311 S 7312 MP Sj^SS ittfUJ 2JQ. 

'(HI, MOS 

1101 




« vsoy [Clg 2?E*II 8»W/d. MP S^2I 2ife 7312 MP ge?£ 7311 MP g^°l 7312 E2 

n*« iESDS £^ 7312 £3«2| g£g SEg iWI OISN, MP g^ S3§ 7311 MP gei 
3 g^l ££S Sfe 3^(H1 blHShOI MP g^2J dl?3tJg Si Ala 4 SiP-. 

"I 321 2^4 1 3?£ 53^1 2g °^o^ njEWIEI § SO g2!°l HIXItL MP ge?0U12| Jig 2 
oi jqch'ggo, j,| 0 |E 7)1 01 M = gtf2| 101 012121 ElEl-DlEi?!- 2^ 2^- SP 

i^sfuiWs xitiAi?i^ 2ig 7iioie m mm aois 971 ^ sia. 

e ^S(H| ah£j|| SxltHIAI, b|I3S| g^g £SJY jy t a 7clI2 SP g^^ UlSSj g^ 
I Se^ S s 7311 5! 7312 ?g^21 7113m SSIOI ^SEICB , ti\R^ g^g feE^ y§ 7311 MP g^ 

Xigg an qi X1I2 MP g^WI 2JSBAI Ztgtm ^731^ 4= 212D1, 3*1 E^M ^521 MOS 
M=HXJ^E1l"gS ^ 2J711 SP. 

HIJ2S! g^g §571 a'i gj 7312 »tf ^EH g^^ ^ »1 S 712 "S MP geSOUl 
MOIE 7!|=2J Si! Btfog i§ 71 El ^StfDI SSEI7I QISOI. 7311 S 73I2 MP g^2J HIIS^ 
S s _ s^g S £^|. JU^ AI2J MOS M?HX|^P21 2= igM 2,^*^1 0153= s'E SU-. 

a ^gmi cos ^Eai sxiou-i, uiiasj g^g se?i hi sj 7312 efEai g^s ^ ai 

S 7312 S.h£i|| g^ CHtfSh= ge?(HI SOIgg 

tKhAI, mast M^g gE7l- 7312 MP g^21 UII2^ g^g ^E71 7.111 =S 7312 ^ES« g 
a IT30I [&S &£M SMW/d- g^g SE7h Sl£ 7312 MP g^S 7311 S 7312 ?g^2f 78 S 

i sm^ g aoi oh#^2j g^i g23wi «aaa. 

t&EhAI, UIIQS? M^g SE^ 7312 MP g^21 Hlifl^ ^E?h 7.111 7312 g 

«oi Task 2©^ ioi si^i DflSM ai*^s ^731^ ^ 2iP. 

a raoi [ds saouid. mp 2^11 ns^fe mos s?hxi^ei^ et ^m^miaaj =wg mi 

§cq «^£|di, ep mos m!hxi±ei^ s, 1 una^i srs 7312 g^ ^wi «s^Q. 
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*U VZ\m MOS e aX |AH2| TflOlM * BtfSl SD 2321 30IB S»l tiStt 4= 3D. 

*ra fiCI §g°l MOS £2!XI±E1£ SP HS*h= MOS MLH^EKHI Stft » SOI 

s fwofl 7|ina 31 e DHfil— , £31 7IXHS »£» S»£l <SH ^St 6ltS/J?l5l itS3|S0| 31 

|i' a8 Y«£ i WganiH *s a^. sci* 9^*221 mosmlhxi^m aw 
(srj &w 

i jqjQ 3R, DHSI t?»Sj. 9 SO IgSS 01*013 SOI 715 gW ttSHDl. ±g°J M^Oil 71 
£71 MOS EEHXi^EISh, 

#3.1 soig LHWI gniajSS §SEI= XI1 1 £S«2| HI 3331. 

S0 |g uioi £i|HSjo S gj\ B>£XI S 2 ^ ^HSKfl «3Hfe HI ES*<2| 7312 e7£i-|l §3 

5, 

ai ot 7H| 2 ©EH 23 221 S0I#2| 23°! SP S^S HI2 E2S2J HLI4M&. 

£7| SP 23 £(HI 71I0IM ifi[5t# 7HJHSHA1 «gEI= 71I0IS S^iJh 
£71 fiP^WI 2713 °£ g^tim, 2g = 3CHE 13H21 MLI ?)B!§i ^blol-H, 

(a) £71 iS£J S^2| e^f *Ol*fe 

(b) £71 ±§2| 21 -SST ?E^M 3l:£tKH £31 MOS eehxi^e^ HlOIOhS IBS# SSSfe &7H 
£31 E+74I (b)=, 

C : £31 MOS ESHfl^E-iHJ TflOlM gSF (F) 

R : uh£| SU 2§!M£¥Ei £31 MP §30)1 OIM£ 2g SB 2S2| XI ^ (a) 

f : £3 1 ±g°| g^2J gSf ^m^-(Hz) 

S %' w. 

f £ 500Mfe°J g SI Oil 2JCHA1, 
2.2J6I 1 : R • C • f < 1 

§ £31 MO s EgjiiHSI aiOIOFS IBSS 251 t\-= ^ESII §X|2) 

<=> t=> • 

^t:|2J fin ^aOi! SiCHAl, 
^1 MOS EaHXI^Hah 

^1 SOI# LH CHI ^111 »EH S^2r ^^0] ^^El^ 81 ^12 *»Exll 

a^, H1 gi ^[2 BfEM'SS! 3S| SO I #3 2^°J SL1 XI! 2 E^SJ 

S cj| avqii 7i|0|E 7HXHo|A| nO\* g=« -^HloHl, 

A^j tjioim ^1 SU^CHI 371^2:^ S^EIDL 

a^| fiD b. M 2^|^o S a^goi, ^OiE 1»£| MP 2 E -*!M1 Qi^- ^HISUl, 

(a) MOS eshxI^EICHI B^3h^ 6!h 2 El- XIS Al^# ^0131-^ E^ISK 

(b) ^2 sir xis Mzm sj\ mos m?h7:i^ei°j m\o\~ imm i^o^ e^ii ^hi 

^71 E^l (b)^, 

C : £1] MOS MSIXI^Ei2J TtlOlM g^P (F) 

R : ^71 SJCHS SLI S^M^^B ^71 MCI S^CHl 01 = ^ Hg ^?| 2iT (ft) 

td : MOS M^HXI^EiCHI ils SHI- MS AI& (s) 

£ IT OB, 

td < 50ps£] g?l(HI SlCHAi, 
^2^! 2 : (R * C)/ td < 1 
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Docket No. 215544US2 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

IN RE APPLICATION OF: Takuji MATSUMOTO, et al. 

SERIAL NO: 09/986,004 GAU: 2826 

FILED: November 7, 2001 EXAMINER: Sefer, Ahmed N 

FOR: SEMICONDUCTOR DEVICE AND METHOD OF MANUFACTURING THE SAME 

INFORMATION DISCLOSURE STATEMENT UNDER 37 CFR 1.97 

COMMISSIONER FOR PATENTS 
ALEXANDRIA, VIRGINIA 22313 

SIR: 

Applicant(s) wish to disclose the following information. 
REFERENCES 

■ The applicant(s) wish to make of record the reference listed on the attached Chinese Office Action dated March 5, 
2004, and on the attached form PTO-1449. A copy of the listed reference is attached. 

■ A check or credit card payment form is attached in the amount required under 37 CFR §1.1 7(p). 

RELATED CASES 

□ Attached is a list of applicant's pending application(s) or issued patent(s) which may be related to the present 
application. A copy of the patent(s), together with a copy of the claims and drawings of the pending application(s) 
is attached along with PTO 1449. 

□ A check or credit card payment form is attached in the amount required under 37 CFR §1.1 7(p). 

CERTIFICATION 

■ Each item of information contained in this information disclosure statement was first cited in any communication 
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of 
this statement. 

□ No item of information contained in this information disclosure statement was cited in a communication from a 
foreign patent office in a counterpart foreign application or, to the knowledge of the undersigned, having made 
reasonable inquiry, was known to any individual designated in 37 CFR § 1 .56(c) more than three months prior to 
the filing of this statement. 

DEPOSIT ACCOUNT 

■ Please charge any additional fees for the papers being filed herewith and for which no check or credit card 
payment is enclosed herewith, or credit any overpayment to deposit account number 15-0030. A duplicate copy of 
this sheet is enclosed. 

Respectfully submitted, 

OBLON, SPIVAK, McCLELLAND, 
MAIER & NEUSTADT, P.C. 



:gory J. Maier (j 



Gregory . 

_ ^ T , Registration No. 25,599 

Customer Number 

22850 

Tel. (703) 41 3-3000 Surinder Sachar 

Fax. (703)413-2220 _ . _ . XI 
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